Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Supporting Information

Orthogonally Protected D-Galactosamine Thioglycoside Building Blocks via
Highly Regioselective, Double serial and Double Parallel Inversions of S-D-

Thiomannoside

Madhu Emmadi and Suvarn S. Kulkarni*

Department of Chemistry, Indian Institute of Technology Bombay,
Mumbai 400076, India.

suvarn@chem.iitb.ac.in

Table of Contents

I. Experimental procedures:

GENETAl METNOUS. ... ettt S3
Synthesis of COMPOUN 28..........ooiiiii e e e e e O
Synthesis of compound 2D........cooieii e 20 DD
Synthesis of COMPOUNd 5a..........oiiuiiii e e e S5
Synthesis of compound 5D...... ..o e SB
Synthesis of COMPOUNT Ba..........viuiieie e e ST
Synthesis of compound BD...........oieiii i 20 OB
Synthesis of ComPouNd 8a..........covuiiiiiii e S8
Synthesis of compound 8D.........coiriii i 0 O9
Synthesis of compound 9............oooi i 20 O10
Synthesis of compound 10..........covvuiiiiie i e e a0 D1
Synthesis of compound 11........ccooiiiiiii i e a0 D1
Synthesis of compound 13........cooiii 0 D12
Synthesis of compound 15..........oo o2 013
Synthesis of compound 16..........ooviiiiiieiie e e D14
Synthesis of compound 17.......c.oiiiiiii e e 014

S1



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

Il. Spectra:

'H NMR spectrum of COMPOUNG 28............ueeeeeiieiieeee e eee e e e

13C NMR Spectrum of COMPOUNG 28..........veeeeieeeeeeiee e e e e e,

'H NMR spectrum of compound 2D...........c.vvireeeiiescc e e,

13C NMR spectrum of compound 2D..........ooeeeee oo

'H NMR spectrum of COMPOUNG 5a............uieeeeieeiieceeeeeeee e e e eee e

13C NMR Spectrum of COMPOUNG Ba...... .. eveeeeeieeeeeeeiee e e e e,

'H NMR spectrum of compound 5B.............uvireeiiie i e e e,

3C NMR spectrum of compound 5b
'H NMR spectrum of compound 6a.
3C NMR spectrum of compound 6a

'H-'H COSY spectrum of COmMPOUNT B& ..........c.cevveeveieeeeeieeie e eee e e,

'H NMR spectrum of compound 6b.
3C NMR spectrum of compound 6b

'H-'H COSY spectrum of compound Bb............coeeeveeieeiee e e,

'H NMR spectrum of compound 8a.
3C NMR spectrum of compound 8a

'H-'H COSY spectrum of COmMPOUNG 8a.........c...eeeeeieeiiiieeee e e e,

'H NMR spectrum of compound 8b.
3C NMR spectrum of compound 8b

'H-'H COSY spectrum of compound 8D .........c.cccveeeeeiieiie e eeeiee e e e e s

'H NMR spectrum of compound 9...
3C NMR spectrum of compound 9..

'H-'H COSY spectrum of compound 9.............coeviiieeiiiii e e e,

'H NMR spectrum of compound 10......... .. eeeeeveeire e eeeeeeie e e e e
13C NMR spectrum of compound 10..........oeeeeeieee e e e e e e,
'H NMR spectrum of compound 11..........coeevvveeeeeeeeiiinnnnnn.
13C NMR spectrum of compound 11..........coeeeeeeeeeineeeneennn.
'H NMR spectrum of compound 13............covvureereeerennnnnn.
13C NMR spectrum of COmMPOUNd 13...... v i eeieee e e et e,

'H-13C COSY spectrum of compound 13.........ccoeeveeereiieiiee et e e e e,
'H-'H COSY spectrum of compound 13........cccoeeeeeeeeeiie e eee e,
'H-'H COSY spectrum of compound 13........cccoeeeeeereeiie i eee e e,

S2



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

"H NMR spectrum of compound 15...........c.oeeeeevieieieeeeeeeee e eeeeee e, 548
13C NMR spectrum of compound 15......... o oeeeeeeeieeeeeeiee e e e S49
'H-'H COSY spectrum of compound 15........c..coeeeeereeiit e eee e e, S50
'H NMR spectrum of compound 16...........c..cceeeveeeveeeeeeeieeiieceraeeeeeveiiinnn.S51
13C NMR spectrum of compound 16..........ccoeeeeeeeieeeeeeiieieiee e e e 552
'H-'H COSY spectrum of compound 16..........ccceeeeeeevie i aeeeeeie e, S53
'H NMR spectrum of compound 17..........ccoevveeuieiiieeeeeeiecieeeeeesiee i S54
13C NMR spectrum of Compound 17..........coeeeeeeeeieeeeeieeiee e a0 555
'H-'H COSY spectrum of compound 17........cccoeeeeeeeeeiie e eee e e, S56

Experimental Section

General Methods. All reactions were conducted under a dry nitrogen atmosphere.
Solvents (CH.Cl, >99%, THF 99.5%, Acetonitrile 99.8%, DMF 99.5%) were
purchased in capped bottles and dried under sodium or CaH,. All other solvents and
reagents were used without further purification. All glasswares used were oven dried
before use. TLC was performed on pre-coated Aluminium plates of Silica Gel 60
F254 (0.25 mm, E. Merck). Developed TLC plates were visualized under a short-
wave UV lamp and by heating plates that were dipped in ammonium
molybdate/cerium (IV) sulfate solution. Silica gel column chromatography was
performed using Silica Gel (100-200 mesh) and employed a solvent polarity
correlated with TLC mobility. NMR experiments were conducted on 400 MHz
instrument using CDCl; (D, 99.8%) as solvent. Chemical shifts are relative to the
deuterated solvent peaks and are in parts per million (ppm). *H-'H COSY and HSQC
were used to confirm proton assignments. Mass spectra were acquired in the ESI
mode. Specific rotation experiments were measured at 589 nm (Na) and 25 °C. IR

spectra were recorded on an FT-IR spectrometer using CsCl plates.
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Phenyl 3-O-Acetyl-6-O-t-butyldiphenylsilyl-1-thio-#-bD-mannopyranoside (2a).

To a solution of 1 (1.2 g, 4.5 mmol) in pyridine (4.8 mL, 59.1 mmol) was added tert-
butyldiphenylsilyl chloride (2.4 mL, 9.1 mmol). After 12 h, reaction mixture was
concentrated and the residue was dissolved in CHCIl; and washed with water.
Separated aqueous layer was washed with CHCI3 twice. Combined organic layers
were dried over Na,SO, and concentrated in vacuo.

The crude product so obtained was dissolved in THF (40 ml) and to this clear
solution, Me,SnCl; (50 mg, 0.2 mmol) and DIPEA (1.6 mL, 9.1 mmol) were added.
After 2 min, AcCl (0.35 mL, 5.0 mmol) was added and the solution was stirred at rt
for 1.5 h. After complete consumption of the starting material, the reaction was
quenched with 3% HCI and extracted with EtOAc (30 mL). Separated organic layer
was dried over Na,SO,4 and concentrated in vacuo. The crude product was purified by
column chromatography on silica gel (40% ethyl acetate: pet ether) to obtain 2a as a
white foam (2.1 g, 84%): [0]*°% -50.2 (¢ 3.53, CHCls); IR (CHCls) v 3475, 3019,
2932, 1733, 1428, 1216, 1114, 1067, 758, 669 cm™; 'H NMR (400 MHz, CDCls) &
7.71-7.68 (m, 5H, ArH), 7.48-7.35 (m, 10H, ArH), 4.91 (s, 1H, H-1), 4.84 (dd, J =
10.0, 3.2 Hz, 1H, H-3), 4.30-4.28 (m, 1H, H-2), 4.14-4.09 (m, 1H, H-4), 3.97 (d, J =
4.8 Hz, 2H, H-6a, H-6b), 3.50-3.45 (m, 1H, H-5), 2.79 (bs, 1H, OH), 2.25 (d, J = 6.2
Hz, 1H, OH), 2.18 (s, 3H, CHs), 1.07 (s, 9H, Si(CHs)s); 6 171.1, 135.9, 135.8, 135.7,
134.0, 132.9, 132.7, 131.5, 131.3, 130.1, 129.2, 128.0, 127.86, 127.81, 87.2, 79.7,
77.0, 70.7, 67.0, 64.9, 26.8, 21.3, 19.3; HR-ESI-MS (m/z): [M + Na]* calcd. for

CgngeoeNaSSi, 575.1900; fOUﬂd, 575.1860.
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Phenyl 3-O-Benzoyl-6-O-t-butyldiphenylsilyl-1-thio-£#-pb-mannopyranoside (2b).
The same procedure as described for 2a was followed for preparation of 2b, starting
from 1 (0.57 g, 2.1 mmol) via selective TBDPS protection at O6 followed by
benzoylation at O3 using BzCl (0.27 mL, 2.3 mmol) to obtain 2b as a white
amorphous solid (1.12 g, 87%): [0]*°b -30.2 (¢ 2.22, CHCl); IR (CHCls) v 3412,
3019, 2929, 1719, 1216, 1048, 759, 669 cm™; 'H NMR (400 MHz, CDCls) & 8.12-
8.10 (m, 2H, ArH), 7.73-7.72 (m, 4H, ArH), 7.71-7.24 (m, 14H, ArH), 5.09 (dd, J =
9.8, 3.2 Hz, 1H, H-3), 5.00 (d, J = 0.8 Hz, 1H, H-1), 4.43-4.41 (m, 1H, H-2), 4.25 (dt,
J=9.8, 3.2 Hz, 1H, H-4), 4.05-3.98 (m, 2H, H-6), 3.59-3.54 (m, 1H, H-5), 2.89 (d, J
= 3.2 Hz, 1H, OH), 2.41 (d, J = 6.4 Hz, 1H, OH), 1.08 (s, 9H, Si(CHs)3); *C NMR
(100 MHz, CDCls) 6 166.6, 135.87, 135.0, 134.2, 133.7, 133.0, 132.9, 131.5, 130.1,
130.09, 129.6, 129.3, 128.7, 128.0, 127.8, 87.3, 79.7, 76.9, 70.9, 67.2, 64.9, 27.0,
19.4; HR-ESI-MS (m/z): [M + Na]" calcd. for CssHssOsNaSSi, 637.2056; found,
637.2054.
Phenyl  3-O-Acetyl-2,4-diazido-2,4-dideoxy-6-O-t-butyldiphenylsilyl-1-thio-f-b-
galactopyranoside (5a).
Trifluoromethanesulfonic anhydride (0.27 mL, 1.6 mmol) was added drop wise at -10
°C to a stirred solution of phenyl 3-O-acetyl-6-O-t-butyldiphenylsilyl-1-thio-S-p-
mannopyranoside 2a (0.15 g, 0.27 mmol) and pyridine (0.28 mL, 3.5 mmol) in
CH,Cl, (8 mL) and the solution was gradually brought to 10 °C. After 2 h the
reaction mixture was concentrated in vacuo and the crude product was used for the
next step without purification.

The crude product was dissolved in DMF (3 mL) and to this, NaN; (0.2 g, 3.2
mmol) was added. This reaction mixture was stirred at rt for 10 h and then it was

diluted with EtOAc and washed with water. Separated aqueous layer was washed
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twice with EtOAc. The combined organic layers were dried over Na,SO, and
concentrated in vacuo. The crude product was purified by column chromatography
(10% ethyl acetate: pet ether) to obtain 5a as a pale yellowish liquid (0.134 g, 85%):
[a]®b -8.9 (c 4.0, CHCL); IR (CHCls) v 3013, 2931, 2858, 2114, 1750, 1472, 1428,
1363, 1275, 1217, 1113, 822, 759, 608, 505 cm™; 'H NMR (400 MHz, CDCls) &
7.66-7.63 (m, 4H, ArH), 7.58-7.51 (m, 2H, ArH), 7.47-7.37 (m, 6H, ArH), 7.31-7.28
(m, 3H, ArH), 4.95 (dd, J = 10.0, 3.6 Hz, 1H, H-3), 4.39 (d, J = 10.0 Hz, 1H, H-1),
4.16 (d, J = 3.6 Hz, 1H, H-4), 3.84-3.70 (m, 2H, H-6a, 6b), 3.72-3.62 (m, 2H, H-2, H-
5), 2.19 (s, 3H, CH3), 1.05 (s, 9H, (CH3)sCSi); *C NMR (100 MHz, CDCI3) & 170.0,
135.7, 133.4, 132.94, 132.89, 131.2, 130.1, 129.2, 128.6, 128.0, 86.9, 77.2, 75.2, 62.3,
59.9, 59.6, 27.0, 20.8, 19.3; HR-ESI-MS (m/z): [M + Na]® calcd. for
C30H34NsO4NaSSi, 625.2029; found, 625.2028.

Phenyl 2,4-Diazido-3-O-benzoyl-2,4-dideoxy-6-O-t-butyldiphenylsilyl-1-thio-f-b-
galactopyranoside (5b).

The same procedure as described for 5a was followed for triflation of 2b (2.25 g, 3.66
mmol) and its double displacement with NaNj3 to afford 5b as a pale yellowish liquid
(2.0 g, 84%): [0]%°b -18.1 (c 0.68, CHCL); IR (CHCls) v 3019, 2928, 2115, 1726,
1216, 1112, 758, 669 cm™; *H NMR (400 MHz, CDCls) & 8.10 (d, J = 6.8 Hz, 2H,
ArH), 7.66-7.60 (m, 5H, ArH), 7.56-7.40 (m, 10H, ArH), 7.38-7.31 (m, 3H, ArH),
5.24 (dd, J = 10.0, 3.5 Hz, 1H, H-3), 4.52 (d, J = 10.0 Hz, 1H, H-1), 4.29 (d, J = 3.5
Hz, 1H, H-4), 3.90-3.69 (m, 3H, H-6a, 6b & H-5), 3.74 (t, J = 10.0 Hz, 1H, H-2), 1.05
(s, 9H, (CH3)3CSi); *C NMR (100 MHz, CDCls) § 165.5, 135.6, 134.0, 133.3, 132.9,
132.8, 131.2, 130.2, 130.1, 129.2, 128.8, 128.6, 128.5, 128.0, 86.9, 77.3, 75.3, 62.3,
60.3, 59.9, 26.9, 19.3; HR-ESI-MS (m/z): [M + Na]" calcd. For CzsH3sNsOsNaSSi

687.2186, found 687.2171.
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Phenyl 3-O-Acetyl-2-azido-2-deoxy-6-O-t-butyldiphenylsilyl-1-thio-g-p-
galactopyranoside (6a).

Trifluoromethanesulfonic anhydride (2.9 mL, 17.5 mmol) and pyridine (2.9 mL, 37.6
mmol) were added sequentially at -10 °C to a stirred solution of 2a (1.6 g, 2.9 mmol)
in CH,Cl, (65 mL). Then the reaction mixture was gradually warmed to 10 °C. After
2 h, reaction mixture was diluted with CH,Cl, and washed successively with 1M HCI,
aq. NaHCO; and brine. Separated organic layer was dried over Na,SO, and
concentrated.

The crude product so obtained was dissolved in acetonitrile (60 mL) and to this,
TBAN3; (0.74 g, 2.6 mmol) was added at -30 °C and this reaction was stirred at the
same temperature for 20 h. TBANO; (2.4 g, 8.6 mmol) was added and the reaction
mixture was stirred at rt for 1 h. Reaction mixture was diluted with EtOAc and
washed with water. Separated organic layer was dried over Na,SO,4 and concentrated
in vacuo. The crude product was purified by column chromatography on silica gel
(1:9 ethyl acetate: pet ether) to obtain 6a as a pale yellowish viscous liquid (1.0 g,
60%): [0]*°p +11.4 (c 0.12, CHCL); IR (CHCls) v 3455, 3019, 2932, 2115, 1748,
1523, 1427, 1364, 1217, 928, 770, 669, 623 cm™; *H NMR (400 MHz, CDCly) & 7.76-
7.74 (m, 2H, ArH), 7.69-7.66 (m, 2H, ArH), 7.64-7.61 (m, 2H, ArH), 7.46-7.37 (m,
6H, ArH), 7.30-7.24 (m, 3H, ArH), 4.77 (dd, J = 10.0, 2.8 Hz, 1H, H-3), 4.47 (d, J =
10.0 Hz, 1H, H-1), 4.28 (d, J = 2.8 Hz, 1H, H-4), 4.02 (dd, J = 11.2, 4.0 Hz, 1H, H-
6a), 3.92 (dd, J = 11.2, 4.0 Hz, 1H, H-6b), 3.85 (t, J = 10.0 Hz, 1H, H-2), 3.61 (bs,
1H, OH), 3.51 (t, J = 4.0 Hz, 1H, H-5), 2.17 (s, 3H, CHs), 1.07 (s, 9H, (CH3)sCSi);
3C NMR (100 MHz, CDCls) 6 170.3, 135.8, 135.7, 133.6, 132.4, 132.0, 131.2,

130.27, 130.23, 129.24, 128.5, 128.1, 128.0, 86.5, 76.7, 75.8, 68.4, 65.2, 59.2, 26.8,
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21.2, 19.2; HR-ESI-MS (m/z): [M + Na]* calcd. For CsoH3ssN3OsNaSSi 600.1964,
found 600.1980.

Phenyl 2-Azido-3-0-benzoyl-2-deoxy-6-O-t-butyldiphenylsilyl-1-thio-f-p-
galactopyranoside (6b).

The same procedure as described for 6a was followed for double serial displacement
of 2b (0.14 g, 0.23 mmol) to obtain 6b as a pale yellowish viscous liquid (89 mg,
61%): [a]®p +36.6 (c 0.61, CHCL): IR (CHCl) v 3464, 3019, 2931, 2115, 1721,
1602, 1428, 1268, 1216, 1113, 929, 770, 669, 622, 505 cm™; '"H NMR (400 MHz,
CDCls) & 8.08 (d, J = 6.8 Hz, 2H, ArH), 7.76-7.55 (m, 7H, ArH), 7.47-7.36 (m, 8H,
ArH), 7.33-7.24 (m, 3H, ArH), 4.98 (dd, J = 10.0, 2.8 Hz, 1H, H-3), 4.55 (d, J = 10.0
Hz, 1H, H-1), 4.44 (d, J = 2.8 Hz, 1H, H-4), 4.05-3.93 (m, 3H, H-6a, 6b & H-2), 3.60
(t, = 4.0 Hz, 1H, H-5), 3.33 (bs, 1H, OH) 1.06 (s, 9H, (CH3)s:CSi); *C NMR (100
MHz, CDCls) 6 165.9, 135.8, 135.7, 133.7, 133.5, 132.5, 132.2, 131.5, 130.24, 130.21
130.1, 129.4, 129.2, 128.6, 128.5, 128.12, 128.09, 86.8, 77.5, 76.6, 68.2, 64.9, 59.7,

26.9, 19.2; HRMS calcd for CssH370sSNsSi [M + Na]™ 662.2121, found 662.2112.

Phenyl 3-O-Acetyl-4-azido-4-deoxy-6-O-t-butyldiphenylsilyl-1-thio-g-p-
galactopyranoside (8a).
Trifluoromethanesulfonic anhydride (0.27 mL, 1.62 mmol) and pyridine (0.28 mL,
3.5 mmol) were added sequentially at -10 °C to a stirred solution of 2a (0.15 g, 0.27
mmol) in CH,Cl, (8 mL). Then the reaction mixture was gradually warmed to 10 °C.
After 2 h, it was diluted with CH,Cl, and washed successively with 1M HCI, ag.
NaHCO; and brine. Separated organic layer was dried over Na,SO4, concentrated.
The crude product so obtained was dissolved in acetonitrile (3 mL) and to this,

TBANO; (0.23 g, 0.8 mmol) was added at 0 °C and this reaction was stirred at the
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same temperature for 30 min. After that, TBANj3 (0.23 g, 0.8 mmol) was added at 0
°C and the reaction mixture was brought to rt. After stirring at rt for 3 h, reaction
mixture was diluted with EtOAc and washed with water. Separated organic layer was
dried over Na,SO4 and concentrated in vacuo. The crude product was purified by
column chromatography on silica gel (1:9 ethyl acetate: pet ether) to obtain 8a as a
pale yellowish viscous liquid (84 mg, 54%): [¢]*p +3.9 (¢ 1.47, CHCL); IR (CHCls)
v 2929, 2851, 2109, 1744, 1218, 1113, 768, 702 cm™*; *H NMR (400 MHz, CDCl3) 6
7.67-7.65 (m, 4H, ArH), 7.50-7.38 (m, 9H, ArH), 7.29-7.27 (m, 2H, ArH), 5.07 (dd, J
= 9.6, 3.4 Hz, 1H, H-3), 4.50 (d, J = 9.6 Hz, 1H, H-1), 4.19 (d, J = 3.4 Hz, 1H, H-4),
3.85-3.76 (M, 3H, H-2, H-6a & H-6b), 3.70 (t, J = 6.4 Hz, 1H, H-5), 2.19 (s, 3H,
CHa), 1.06 (s, 9H, (CHs)sCSi); *C NMR (100 MHz, CDCls) & 170.6, 135.7, 133.0,
132.9, 132.8, 131.6, 130.1, 129.2, 128.4, 128.0, 89.3, 77.28, 76.0, 67.5, 62.4, 60.3,
26.9, 20.9, 19.3; HR-ESI-MS (m/z): [M + Na]" calcd. for CsoH3sN3OsNaSSi,
600.1964, found 600.1965.

Phenyl 4-Azido-3-0O-benzoyl-4-deoxy-6-O-t-butyldiphenylsilyl-1-thio-f#-D-
galactopyranoside (8b).

The same procedure as described for 8a was followed for a double serial inversion of
2b (0.24 g, 0.4 mmol) to obtain 8b as a pale yellowish viscous liquid (0.14 g, 56%):
[a]®b -28.2 (c 0.95, CHCLy); IR (CHCIs) v 2929, 2111, 1726, 1216, 1113, 768, 669
cm™: *H NMR (400 MHz, CDCls) & 8.14-8.12 (m, 2H, ArH), 7.68-7.58 (m, 5H, ArH),
7.52-7.36 (m, 10H, ArH), 7.30-7.27 (m, 3H, ArH), 5.40 (dd, J = 9.6, 3.6 Hz 1H, H-
3), 4.59 (d, J = 9.6 Hz, 1H, H-1), 4.28 (d, J = 3.6 Hz, 1H, H-4), 3.97 (t, J = 9.6 Hz,
1H, H-5), 3.89-3.77 (m, 3H, H-5, H-6a & H-6b), 1.06 (s, 9H, (CH3)sCSi); **C NMR

(100 MHz, CDCls) 6 166.2, 135.7, 133.8, 133.0, 132.8, 131.8, 130.3, 130.1, 129.2,
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129.1, 128.7, 128.3, 128.0, 89.5, 77.4, 76.2, 68.0, 62.4, 60.8, 27.0, 19.3; HR-ESI-MS
(m/z): [M + Na]" calcd. for CssHs;N3OsNaSSi, 662.2121, found 662.2158.

Phenyl 4-0O-Acetyl-2-azido-2-deoxy-6-O-t-butyldiphenylsilyl-1-thio-f-p-
galactopyranoside (9).

Trifluoromethanesulfonic anhydride (0.73 mL, 4.3 mmol) and pyridine (0.75 mL, 9.3
mmol) were added sequentially at -10 °C to a stirred solution of 2a (0.4 g, 0.72 mmol)
in CH,Cl, (20 mL). Then the reaction mixture was gradually warmed to 10 °C over 2
h. After complete consumption of starting material, the reaction mixture was diluted
with CH,Cl, and washed successively with 1M HCI, ag. NaHCO; and brine.
Separated organic layer was dried over Na;SO,4, and concentrated.

The crude product which was obtained after removal of solvents was dissolved in
acetonitrile (30 mL) and to this, TBAN3 (0.2 g, 0.72 mmol) was added at -30 °C and
the reaction was stirred at the same temperature for 20 h. Reaction mixture was
concentrated to 4 mL and to this, water (0.28 mL, 15.9 mmol) was added and the
reaction mixture was kept for reflux at 65 °C for 1 h. The reaction mixture was
diluted with EtOAc and washed with water. Separated organic layer was dried over
Na,SO4 and concentrated in vacuo. The crude product was purified by column
chromatography on silica gel (1.9 ethyl acetate: pet ether) to obtain 9 as a pale
yellowish viscous liquid (0.23 g, 56%): [0]*° -2.5 (¢ 0.56, CHCL); IR (CHCl) v
2930, 2857, 2113, 1744, 1472, 1373, 1233, 1112, 758, 703, 504 cm™; *H NMR (400
MHz, CDCls) & 7.65-7.61 (m, 6H, ArH), 7.57-7.37 (m, 6H, ArH), 7.29-7.27 (m, 3H,
ArH), 5.43 (d, J = 3.2 Hz, 1H, H-4), 4.46 (d, J = 10.0 Hz, 1H, H-1), 3.80-3.77 (m,
2H, H-3 & H-5), 3.75-3.68 (m, 2H, H-6a & H-6b), 3.48 (t, J = 10.0 Hz, 1H, H-2),
2.01 (s, 3H, CHs), 1.04 (s, 9H, (CH3)sCSi); *C NMR (100 MHz, CDCl3): & 171.7,

135.7, 133.1, 133.0, 132.9, 131.9, 130.08, 130.04, 129.1, 128.3, 128.0, 127.97,
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127.96, 86.8, 77.3, 73.5, 69.1, 62.6, 61.6, 26.9, 20.8, 19.2; HR-ESI-MS (m/z): [M +
Na]" calcd. for C3oHssN30sNaSSi, 600.1964; found, 600.1940.

Phenyl 4-O-Acetyl-2-azido-3-O-chloroacetyl-2-deoxy-6-O-t-butyldiphenylsilyl-1-
thio-g-p-galactopyranoside (10).

To a clear solution of 9 (0.4 g, 0.69 mmol) in CH,ClI, (4 mL), CIAcCI (0.16 mL, 2.0
mmol), and pyridine (0.0.16 mL, 2.0 mmol) were added at 0 °C. After 30 min, the
reaction mixture was concentrated in vacuo and chromatographed on silica gel (8%
ethyl acetate: pet ether) to obtain desired product 10 as a foam (0.38 g, 85%): [0]*% -
21.0 (c 0.63, CHCI); IR (CHCI3) v 3019, 2929, 2126, 1745, 1216, 1045, 760, 670 cm’
LIH NMR (400 MHz, CDCls) & 7.63-7.55 (m, 6H, ArH), 7.46-7.36 (m, 6H, ArH),
7.35-7.27 (m, 3H, ArH), 5.52 (d, J = 3.0 Hz, 1H, H-4), 4.92 (dd, J = 10.0, 3.0 Hz,
1H, H-3), 4.51 (d, J = 10.0 Hz, 1H, H-1), 4.03 (d, J = 1.4 Hz, 2H, CH, of CIAc), 3.80-
3.74 (m, 2H), 3.66-3.60 (m, 2H) 1.96 (s, 3H, CHs), 1.07 (s, 9H, (CH3)sCSi); *C NMR
(100 MHz, CDCl3) 6 170.2, 166.4, 135.76, 135.75, 133.4, 132.9, 132.8, 131.4, 130.0,
129.2, 128.6, 128.0, 86.9, 77.1, 75.2, 66.3, 61.4, 59.7, 40.6, 26.8, 20.7, 19.2; HR-ESI-
MS (m/z): [M + Na]" calcd. for C3,H3sN3OsNaSSiCl, 676.1680; found, 676.1728.
Phenyl 4-0O-Acetyl-2-azido-3-O-chloroacetyl-2-deoxy-1-thio-f-p-
galactopyranoside (11).

A solution of TBAF (0.18 mL, 0.18 mmol) and AcOH (20 pL, 0.35 mmol) with pH 7
was added at 0 °C to a solution of 10 (24 mg, 0.035 mmol) in THF (1 mL) and the
reaction mixture was stirred at the same temperature overnight. After complete
consumption of starting material solvents were removed in vacuo and the residue was
chromatographed on silica gel (40% ethyl acetate: pet ether) to obtain 11 as a pale
yellowish liquid (12 mg, 82%): [a]*p -12.2 (c 0.36, CHCls); IR (CHCls) v 2926,

2854, 2114, 1745, 1375, 1232, 1077, 758 cm™; *H NMR (400 MHz, CDCl5) § 7.61-
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7.58 (m, 2H, ArH), 7.37-7.35 (m, 3H, ArH), 5.36 (d, J = 3.2 Hz, 1H, H-4), 4.93 (dd, J
=10.0, 3.2 Hz, 1H, H-3), 4.56 (d, J = 10.0 Hz, 1H, H-1), 4.03 (d, J = 1.8 Hz, 2H, CH,
of CIAC), 3.78-3.69 (m, 3H), 3.53-3.50 (m, 1H), 2.11 (s, 3H, CHs); *C NMR (100
MHz, CDCl) 6 171.0, 166.4, 133.6, 131.0, 129.3, 128.9, 86.8, 77.4, 74.8, 67.1, 61.0,
59.8, 40.5, 20.7; HR-ESI-MS (m/z): [M + Na]" calcd. for CisH1sN3OgNaSCl,
438.0503; found, 438.0509.

Phenyl 2-Azido-3-O-benzoyl-2,4,6-trideoxy-4-phthalimido-a-D-galactopyranosyl-
(1—4)-3-0O-acetyl-2-azido-2-deoxy-6-O-t-butyldiphenylsilyl-1-thio-#-p-
galactopyranoside (13). Bromine (26 pL, 0.49 mmol) was added to a solution of 12
(0.11 g, 0.22 mmol) in CH,Cl; (3 mL) at 0 °C. After 90 min, toluene was added, the
mixture was concentrated and the residue was co-evaporated twice with toluene.

A solution of acceptor 6a (65 mg, 0.11 mmol) in CH,Cl; (1 mL) was added to a
suspension of glycosyl bromide, 3 A MS (0.25 g) and sym. collidine (28 pL, 0.2
mmol) in CH,Cl, (1 mL) and kept stirring at -30 °C for 30 min. Then, silver triflate
(0.11 g, 0.45 mmol) was added and stirring was continued at the same temperature.
After 2 h, triethylamine was added and the reaction mixture was diluted with CH,Cly,
filtered through celite, and concentrated. The residue was purified by column
chromatography on silica gel (20% ethyl acetate: pet ether) to obtain the desired
product 13 as a foam (57 mg, 81%): [a]® > +184.2 (c 1.67, CHCL); IR (CHCls) v
2930, 2857, 2111, 1720, 1365, 1329, 1266, 1218, 1106, 1067, 758, 724, 504 cm™; 'H
NMR (400 MHz, CDCls) & 7.90-7.88 (m, 2H, ArH), 7.81 (bs, 2H, ArH) 7.73-7.62 (m,
9H, ArH), 7.52-7.29 (m, 11H, ArH), 5.48 (dd, J = 11.0, 6.7 Hz, 1H, H-3"), 5.19 (d, J
= 4.0 Hz, 1H, H-1"), 5.06 (d, J = 6.7, 3.7 Hz, 1H, H-4"), 4.88 (dd, J = 11.0, 4.0 Hz,
1H, H-2’), 4.83 (dd, J = 10.0, 2.6 Hz, 1H, H-3), 4.40 (d, J = 10.0 Hz, 1H, H-1), 4.29

(qd, J = 6.5, 3.7 Hz, 1H, H-5"), 4.27 (d, J = 2.6 Hz, 1H, H-4), 4.13-4.10 (m, 1H, H-
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6b), 4.08-3.94 (m, 1H, H-6a), 3.64-3.57 (m, 2H, H-2, H-5), 2.13 (s, 3H, CH3), 1.09 (s,
9H, (CH3)sCSi), 0.98 (d, J = 6.5 Hz, 3H, CH3); *C NMR (100 MHz, CDCly) § 170.1,
168.7, 165.1, 135.8, 135.7, 134.6, 134.3, 133.7, 133.1, 130.2, 130.17, 130.10, 129.8,
129.2, 128.9, 128.6, 128.1, 128.0, 123.7, 99.0, 85.7, 79.0, 74.8, 73.6, 70.1, 63.9, 61.6,
60.0, 59.5, 52.0, 27.0, 21.3, 19.3, 16.7; HR-ESI-MS (m/z): [M + Na]" calcd. for
Cs1H5:N7019NaSSi, 1004.3085; found, 1004.3015.
N-(Benzyloxycarbonyl)-O-(4-O-acetyl-2-azido-3-O-chloroacetyl-2-deoxy-6-0-t-
butyldiphenylsilyl-a-p-galactopyranosyl)-L-serine methylester (15).

Tf,0 (19 pL, 0.11 mmol) was added at -60 °C to a cooled solution of 10 (0.05 g, 0.08
mmol) and Ph,SO (0.05 g, 0.22 mmol) in CH,Cl; (4 mL). After 10 min, L-serine
derivative 14 (0.04 g, 0.16 mmol) in CH,Cl, (1 mL) was added slowly. After stirring
the reaction mixture at the same temperature for 1 h, it was diluted with CH,Cl, and
washed with aq. NaHCO3; and brine. Separated organic layer dried over Na;SQOy,
concentrated and chromatographed on silica gel (25% ethyl acetate: pet ether) to
afford the desired product 15 as a foam (0.05 g, 74%): [a]*°5 +52.6 (c 1.83, CHCly):
IR (CHCIs) v 3018, 2929, 2113, 1749, 1216, 1046, 759, 668 cm™;"H NMR (400 MHz,
CDCls) 6 7.63-7.58 (m, 5H, ArH), 7.44-7.31 (m, 10H, ArH), 5.66 (d, J = 8.4 Hz, 1H,
NH), 5.59 (d, J = 3.2 Hz, 1H, H-4), 5.36 (dd, J = 11.0, 3.2 Hz, 1H, H-3), 5.09 (ABq,
J=11.3, 5.4 Hz, 2H, CH,), 4.91 (d, J = 3.6 Hz, 1H, H-1), 4.58-4.55 (m, 1H, -CH),
4.09-4.02 (m, 5H, H-5, -CH,, -CHy), 3.79 (s, 3H), 3.75-3.63 (m, 1H, H-6a), 3.61-3.54
(m, 2H, H-2, H-6b), 1.98 (s, 3H, CHs), 1.01 (s, 9H, (CH3)sCSi); **C NMR (100 MHz,
CDCl3) 6 170.3, 170.2, 166.4, 156.2, 136.1, 135.72, 135.71, 132.9, 132.8, 130.8,
130.08, 130.05, 128.7, 128.4, 128.3, 128.0, 99.2, 70.3, 69.5, 67.4, 67.2, 61.2, 57.6,
54.4, 53.0, 40.6 26.8, 20.7, 19.1; HRMS calcd for CsgHs601:SiCINs [M + H]"

797.2621, found 797.2600.
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N-(Benzyloxycarbonyl)-O-(4-O-acetyl-2-azido-2-deoxy-6-O-t-butyldiphenylsilyl-
a-D-galactopyranosyl)-L-serine methylester (16).

Thiourea (0.15 g. 1.9 mmol) was added to a clear solution of 15 (0.23 g, 0.28 mmol)
in pyridine (2.8 mL) and EtOH (2.8 mL) and the reaction mixture was kept for reflux
at 80 °C. After 30 min, solvents were removed and the crude product was
chromatographed on silica gel (30% ethyl acetate: pet ether) to afford 16 as a viscous
liquid (0.15 g, 78%): [0]®b +30.2 (¢ 1.06, CHCI); IR (CHCls) v 3018, 2975, 2112,
1735, 1427, 1216, 1047, 758, 669 cm™; *H NMR (400 MHz, CDCl) & 7.63-7.59 (m,
5H, ArH), 7.42-7.31 (m, 10H, ArH), 5.68 (d, J = 8.4 Hz, 1H, NH), 5.47 (d, J = 3.0
Hz, 1H, H-4), 5.12-5.03 (m, 2H, -CH,), 4.86 (d, J = 3.6 Hz, 1H, H-1), 4.57-4.55 (m,
1H, -CH), 4.22 (dd, J = 10.6, 3.0 Hz, 1H, H-3 ), 4.02-3.90 (m, 3H, H-5, -CH,), 3.78
(s, 3H, CH3), 3.74-3.58 (m, 2H, H-6a, H-6b), 3.40 (dd, J = 10.6, 3.6 Hz, 1H, H-2),
2.01 (s, 3H, CHs), 1.02 (s, 9H, (CHs)sCSi); *C NMR (100 MHz, CDCls) & 171.7,
170.4, 156.1, 135.7, 133.0, 132.9, 130.1, 130.0, 128.7, 128.4, 128.3, 128.0, 99.3, 70.1,
69.7, 69.4, 67.5, 67.4, 61.4, 60.2, 54.4, 53.0, 26.8, 20.9, 19.2; HRMS calcd for
Cs6H4010SiN4 [M + Na]* 743.2719, found 743.2706.
N-(Benzyloxycarbonyl)-O-(4-O-acetyl-2-azido-3-O-chloroacetyl-2-deoxy-a-D-
galactopyranosyl)-L-serine methylester (17).

A solution of TBAF (4.2 mL, 4.2 mmol) and AcOH (0.48 mL, 8.27 mmol) with pH 7
was added at 0 °C to a clear solution of 15 (0.156 g, 0.195 mmol) in THF (22 mL) and
the reaction mixture was stirred at the same temperature overnight. After complete
consumption of starting material, solvents were removed in vacuum and
chromatographed to obtain 17 as a pale yellowish liquid (0.33 mg, 72%): [0]*%b
+126.5 (c 6.63, CHCI3); IR (CHCIs) v 3016, 2955, 2113, 1746, 1524, 1438, 1235,

1068, 754, 667 cm™; *H NMR (400 MHz, CDCls) & 7.38-7.30 (m, 5H, ArH), 6.02 (d,

S14



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

J=8.0 Hz, 1H, NH), 5.40 (d, J = 3.0 Hz, 1H, H-4), 5.32 (dd, J = 11.0, 3.0 Hz, 1H, H-
3), 5.12 (s, 2H, -CH,), 5.01 (d, J = 3.4 Hz, 1H, H-1), 4.58-4.56 (m, 1H, -CH), 4.15-
4.04 (m, 5H, H-5, -CH,, -CH,), 3.78 (s, 3H, CHa), 3.74-3.73 (m, 2H, H-2, H-6a),
3.65-3.57 (m, 1H, H-6b), 2.12 (s, 3H, CHs); **C NMR (100 MHz, CDCls) & 170.9,
170.4, 166.5, 156.1, 136.2, 128.7, 128.3, 99.2, 70.7, 69.8, 69.7, 67.9, 67.4, 60.9, 57.6,
54.5, 53.1, 40.6, 20.8; HRMS calcd for CH»701:CIN, [M + Na]* 581.1263, found

581.1269.
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SSK-6-ME-186

Data Collected on: guanta-mercury300

Archive directory: /export/home/vnmrl/vnmrsys/data
Sample directory: SSK-6-ME-186_2011-01-18

File: gCosy_o1

Puise Sequence: gCOSY
Sotlvent: CDC13

Relax. delay 1.000 sec
Acgq. time 0.150 sec
Width 3003.0 Hz

2D Width 3003.0 Hz

16 repetitions

200 increments | —

OBSERVE  HI, 299.9475048 MHz I F2 ]
DATA PROCESSING m
Sq. sine bell 0.075 sec S (ppm)

F1 DATA PRCCESSING = \.u\
Sq. sine bell 0.067 sec ™y ~
FT size 2048 x 2048 3
Total time 1 hr, 6 min 3.6—

!
|

4.0—

Ho OTBDPS ]
AcO SPh 4.2
N 1

6a -

4.4

| 1

| 4.6

W 1

= 4.6
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NAME SSK-6-ME-190-1H

EXPNO 21 — _
PROCNO 1 SSK-6-ME-190-1H
Date 20110125
Time 17.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT cDC13
NS” 27
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 32
oW 60.800 usec
DE 6.50 usec
TE 294.8 K
D1 1.00000000 sec
TDO 1
‘
======== CHANNEL fl ========
NUC1 15 Ho OTBDPS
Pl 13.50 usec o
PLl -1.00 dB . SPh
PLIW 10.56200695 W BzO
SFO1 400.1324710 MHz N
SI 32768 3
SF 400.1300150 MHz
WDW EM 6b
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
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3 QO NT O W®dD OO N o 9
NAME SSK-6-ME-190-C13 0 ®WMN©ONGN o
20 @ SRRREE333 g @
PROCNOQ 1 .
e 7 ./,///.//&% / < \ \ \ 7 ‘
Time I
INSTRUM
PROBHD 5
PULPROG
TD
SOLVENT
NS
DS 4
SWH 27777.777 Hz
FIDRES 0.423855 Hz
RQ 1.1796980 sec
RG 912
DW 18.000 usec
DE 6.50 usec
TE 295.5 K
Dl 1.00000000 sec -
D1l 0.03000000 sec ‘
D0 1

HO OTBDPS
======== CHANNEL fl ========
NUC1 13 (o] SPh
Pl 8.75 usec
PL1 -2.00 dB BzO
PLIW 56.53121948 W N3
SFO1 100.6240376 MHz
======== CHANNEL f2 ======== 6b
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL1Z 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127540 MHz
WDW EM
SSE 0
LB 1.00 Hz
GB 0
BC 1.40
1
|
‘ i | L
T A - T T iy T
210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40

ppm
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SSK-6-ME-190

exp2 gCOSY

SAMPLE
date Mar 2 2011
solvent [shie k)

sample SSK-6-ME-19~

0_2011-03-02

ACQUISITION
swW 3003.0
at 0.150
np 3800
fb not used
$S 16
dl 1.000
nt 2
2D ACQUISITION
swl 3003.0
ni 512
PRESATURATION
satmode n
satfrg 0
satdly 0
satpwr 0
TRANSMITTER
tn H1
sfrg 299.949
tof -113.1
tpwr 58
pw 10.0090
GRADIENTS
gzlv1l 1005
gt1 0.001000
gstab 0.000500
DECOUPLER
n c13
dm nnn

FLAGS
hs nn
sspul n
hsgiv} 1005
SPECTAL
temp not used
gain 22
spin 0
F2 PROCESSING
sh =0.075
sbs not used
fn 1096
F1 PROCESSING
sbl -0.170
sbsl not used
procl 1p
fnl 4096
DISPLAY
sp 823.0
wp 759.5
spl 828.8
wpl 725.8
rfl 168.3
rfp 0
rfil 168.3
rfpi 0
PLOT
wC 124.0
sc 6.2
wC2 124.0
sc2 0
vs 1426
th 11
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NAME SSK-6-~ME-125-1H
h SSK-6-ME-125-1H
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EXPNO
PROCNO 1
Date 20121126
Time 9.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT cpcl13
NS 20
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 90.5
DW 60.800 usec
DE 6.50 usec
TE 293.6 K
D1 2.00000000 sec
TDO 1 .
N3 _OTBDPS
======== CHANNEL fl ========
NUC1 1H (0]
P1 13.50 usec AcO SPh
PL1 -1.00 dB
PLIW 10.56200695 W OH
SFO1 400.1324710 MHz
SI 32768 8a
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
s
[ T T T T T T T T T T T
9 8 6 5 3 2 1 0 ppm
AN J\
8 2 2
- o =)
. A [ I
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2 R8885=-888

NAME SSK-6-ME-125-13C o il BT s 8§ 8|88 ] 3 38 S
EXPNO 2 S eegeeeddy 2 KRRRERG S8 & R p
PROCNO 1 |
N2 NPT U
Time 9.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
ns 242
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec N3 _OTBDPS
TE 294.1 K

D1 2.00000000 sec : 0

D11l 0.03000000 sec AcO SPh
TDO 1

OH
CHANNEL f1

wucl 13 8a
Pl 8.75 usec
PL1 -2.00 dB
PLIW 56.53121948 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NuC2 11

PCED2 80.00 usec

PL2 -1.00 dB

PL12 14.50 dB

PL13 14.50 dB

120 10.56200695 W

PL12W 0.29767781 W

PL13W 0.29767781 W

SFO2 400.1316005 MHz

ST 32768

SF 100.6127542 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

T T Py T T T T T
210 200 190 180 170 160 120 110 100 90
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SSK-6-ME-125-COSY

N3 OTBDPS Y-t
. W 7 43 NAME SSK~6-ME-125-COSY
0 SPh AR H-& WS W 2-0% FXPNO 100
AcO I’y ppm  BROCNO 1
OH . Date 20121202
0 5 Time 19.12
8a i/ INSTRUM spect
% PROBHD 5 mm PABBO BB-
- 2 PULPROG cosygpgf
TD 1024
SOLVENT cpcl3
NS 32
DS 16
‘ SWH 3259.452 Hz
FIDRES 3.183059 Hz
\u O AQ 0.1571316 sec
B yd . RG 181
e DW 153.400 usec
DE 6.50 usec
TE 293.8 K
DO 0.00000300 sec
D1 1.00000000 sec
D13 0.00000400 sec
L35 D16 0.00020000 sec
- INO 0.00030680 sec
======== CHANNEL fl ========
J A NUC1 iH
7 I PO 13.50 usec
Y Y Pl 13.50 usec
7 PL1 1.00 dB
5 L PLIW 10.56200695 W
A 4.0 SFO1 400.1315923 MHz
s i 9, o ====== GRADIENT CHANNEL =====
\ Ve o ' GPNAML SINE.100
; ( 3 GPZ1 10.00 %
| il ,(, o P16 1000.00 usec
I AR NDC 1
. L ™ 116
Jw 4.5 SFO1 400.1316 MHz
FIDRES 28.098896 Hz
I L SW 8.146 ppnm
& FnMODE oF
ST 2048
& SF 400.1300095 MHz
= N WOW
2 L 5SB
= P b : 5.0 LB gz
- PC
SI
MC2
sF 400.2 Mz
e WDW
T T 7 T 7 o 5.5 ss®
. L Hz
.55 5.0 45 40 - 35 3.0 25  ppm cs
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NAME SSK-6-ME-784-1H
7 SSK-6-ME-784-1H

EXPNO

PROCNO 1

Date 20121219

Time 22.13

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

TD 65536

SOLVENT cpci3

NS 33

DS 0

SWH™* 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 101

DW 60.800 usec

DE 6.50 usec

TE 293.6 K

D1 2.00000000 sec

TDO 1 ,

======== CHANNEL fl ======== N3 OTBDPS
NUC1 1H

Pl 13.50 usec - (0] SPh
PL1 -1.00 dB

PLIW 10.56200695 W BzO

SFO1 400.1324710 MHz OH
SI 32768

SF 400.1300095 MHz 8b
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

9 6 5 3 2 1 ppm
J b , W
2| N e o
<l = e 5
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) = B5I[3EREREI o NYOowmE o o o
NAME S5SK-6-ME-784-13C o T ENTOC® O %0 ¥ WINBND ¥ 8 @ 2
EXPNO 7 e cgeee2ood 2 RRREEB S8 & 2 <
PROCNO 1 . A
Date_ 20121219 i //V&%NNWNW“VL //MLxW\x \ /\ 4 A M
Time 22.21 ! /
INSTRUM spect
PROBHD 5 mm PABBO BEB-
PULPROG zgpg30
™D 65536
SOLVENT CcpCcl3
NS 304
Ds 4
SWH 24038.461
FIDRES 0.366798
aQ 1.3631988
RG 2050
bW 20.800 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
D11 0.03000000 sec .
DO 1
sem===== CHANNEL fl ========
NUC1 13¢ N3 OTBDPS
Pl 8.75
o1 21968 W\@\mv:
PLIW 56.53121948
SFO1 100.6228298 BzO o
=m====== CHANNEL f2 ========
CPDPRG2 waltzlé 8b
NuC2 18
PCPD2 80.00
PL2 -1.00
PL12 14.50
PL13 14.50
PL2W 10.56200695
PL12W 0.29767781
PL13W 0.29767781
SFO2 400.1316005
sI 32768
SF 100.6127532
WoW M
SSB 0
1B 0.30
GB 0
pC 1.40
|
[ o
T T T T T T T T o T T
210 200 0 180 110 100 90 80 70 60 50 40 30 20
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SSK-6-ME-784-COSY

N3 OTBDPS
o) Wt H-4 W PG LVl
SPh -y ; NAME SSK-6-ME-784-COSY
BzO EXPNO 100
i : i ; ) ) | PROCNO 1
OH ppm Date_ 20121225
8b Time 23.18
INSTRUM spect
e -3.4 PROBHD 5 mm PABBO BB-
PULPROG cosygpqgf
™D 1024
SOLVENT cDC13
A 3.6 s 16
- DS ‘16
< SWH 3633.721 Hz
w g FIDRES 3.548556 Hz
s 38 aQ 0.1409524 sec
= - RG 228
- Dw 137.600 usec
DE 6.50 usec
o {9 TE 292.6 K
I ) 4.0 o 0.00000300 sec
D1 1.00000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
4.2 INO 0.00027520 sec
M @ ======== CHANNEL fl ========
NUC1 1H
PO 13.50 usec
4.4 Pl 13.50 usec
L1 -1.00 dB
PL1W 10.56200695 W
— SFO1 400.1316265 MHz
: -4.6
x ====== GRADIENT CHANNEL =====
GPNAM1 SINE.100
GP21 10.00 %
. Pl6 1000.00 usec
4.8 NDO 1
TD 25€
SFOL 400.1316 MHz
A FIDRES 14.194201 Hz
A 6.0 s 9.081 ppm
FnMODE QF
P4 SI 2048
SF 400.1300095 MHz
L 5.2 WOW SINE
SSB (
Ls
} GB
) BC
“m = 54
p MC2
= 7 SF
i WDW
T T T T T T T T T 5.6 mwm

56 54 52 50 48 46 44 42 40 38 36 34 ppm &
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1.00

NAME SSK-6-ME-609-1H
EXPNO 3 G MF_ _
PROCNO ] SSK~6-ME-609-1H
Date 20121007
Time 17.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT cDpcl3
NS 37
DS 0
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 64
DW 60.800
DE 6.50
TE 292.9
D1 2.00000000
TDO 1
======== CHANNEL fl ======== DPS
NUCL 1H AcO oTB
P1 13.50 o)
PL1 -1.00 SPh
PLIW 10.56200695 HO
SFO1 400.1324710 Ns
S1 32768
SF 400.1300095 9
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
s /.
— T A

- o
P G
021-3

2

316
8.37
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[} VTN TOTDOOND®
© Nrooomoogmoano WN®MO®WN®ID o ©w
NAME SSK-6-ME-609-13C « BEONTCSO DD 0NN R INRQN QO o &N
ExeNg s = papaRaRapc R U SRKKERZES & |R¢E
=\ W R
Time 19.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT CDCl3
NS 788
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
RQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 293.8 K
Dl 2.00000000 sec
D11 0.03000000 sec ’
TDO 1
======== CHANNEL fl ========
NUC1 13c
Pl 8.75 usec
PL1 -2.00 dB
PLIW 56.53121348 W AcO ~OTBDPS
SFO1 100.6228298 MHz o)
======== CHANNEL f2 ======== HO SPh
CPDPRG2 waltzl6
NUC2 1H Zw
PCPD2 80.00 usec
PL2 -1.00 dB 9
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127549 MHz
wWDw EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| | e Ll
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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SSK-6-ME-609-C0OSY

AcO OTBDPS N H-1 }
-4 w2 Hoa NAME SSK-6-ME-609-COSY
O SPh < wo EXPNO 4
HO ﬁ W ppm  PROCKO 1
N e Date_ 20121007
3 Time 17.11
INSTRUM spect
9 PROBHD 5 mm PABBO BB-
3.2 PULPROG cosygpgf
TD 1024
SOLVENT CDC13
A NS 16
< 3.4 DS 16
, SWH 3378.378 Hz
FIDRES 3.299198 Hz
<& 3.6 A 0.1516020 sec
= ‘ RG 144
o @ DW 148.000 usec
Y DE 6.50 usec
*a 3.8 = 292.8 K
! Q DO 0.00000300 sec
= Dl 1.00000000 sec
4.0 D13 £.00000400 sec
. D16 0.00020000 sec
INO 0.00029600 sec
4.2 ======== CHANNEL fl ========
NUCL 1H
PO 13.50 usec
Pl 13.50 usec
_ A 4.4 e -1.00 dB
T 80 PLIW 10.56200695 W
= SFOL 400.1315495 MBz
46 GRADIENT CHANNEL =====
GPNAM1 SINE.100
6Pzl 10.00 %
4.8 Pl6 1000.00 usec
NDO 1
7D 256
L5.0 SFO1 400.1315 MHz
\\ . FIDRES 13.19€838 Hz
/ SW 8.443 ppm
\ FnMODE QF
L SI 2048
e 5.2 SF 400.1300095 MHz
\\ F WDW SINE
/ SSB 0
+ \@ . -5} —5.4 1 0.00 Hz
y cB 0
* \ PC 1.40
! - L5 I 512
l \ M MC2 QF
SF 400.1300095 Mz
| WDW SINE
, T , T T T T T T T 7 T T T 5.8 58 0.00 &
e . z
. 58 56 54 52 50 48 46 44 42 40 38 36 34 3.2 ppm cB 0
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NAME SSK-6-ME.-612-1H

EXPNO 2 : _ _
RO, 2 SSK-6-ME.-612-1H
Date 20121115
Time 14.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT cpCl3
NS 30
DS 0
. SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 101
DW 60.800 usec
DE 6.50 usec
TE 292.7 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ======== ’ OA\WU“UW
NUC1 1H
Pl 13.50 usec AcO
PL1 -1.00 dB E o SPh
PL1W 10.56200695 W
SFO1 400.1324710 MHz Claco
sI 32768 N3
SF 400.1300095 MHz
WDW EM 10
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
r
)
s J
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

CPDPRG2
NuC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

SSK-6-ME-612-13C
3

1

20121115

14.17

spect

5 mm PABBO BB-
zgpg30

65536

€DC13

169

4

24038.461 Hz
0.366798 Hz
1.3631988 sec

2050

20.800 usec
6.50 usec

293.2 K
1.00000000 sec
0.03000000 sec

-2.00 dB
56.53121948 W
100.6228298 MHz

CHANNEL f2 ========

waltzl6
1H

80.00 usec
-1.00 dB

14.50

10.56200695
0.29767781
0.29767781

400.1316005 MHz

32768

100.6127538 MHz
EM

0

1.00 Hz

0
1.40

—170.23
— 166.42
135.76
135.75
133.41
132.89
132.85
131.39
130.08
129.19
128.65
127.99

/
\

dB
14.50 dB
w
w
w

——86.96
77.52
77.20
7711

AcO _OTBDPS
0
CIACO SPh
Ns
10

.
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210

T T T
200 190, 180

LARAAA
110 100 20 80

76.88

75.19
—66.35
_—61.38
——59.70
——40.68
——26.85
—20.72
—19.19

<
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NAME SSK-6-ME-762-1H
EXPNO 1
o h SSK-6-ME-762-1H
Date 20121117
Time 7.15
INSTRUM spect
PROBHD 5 mm PABBO BB~
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 17
DS 0
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 203
DW 60.800
DE 6.50
TE 292.2
p1 2.00000000 AcO OH
TDO 1
o
m=—c———= CHANNEL £l =——==—==== ClAcO SPh
NUC1 1H -
p1 13.50 Ny
PL1 -1.00
PL1W 10.56200695 1"
SFO1 400.1324710
ST 32768
SF 400.1300095
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
1
-
T I T T 1
9 5 4 0 ppm
N } ﬂ | /
25 g5 3
. fes) et o e e
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N ®© -noo .
Qo ™ ©ocomn XA ON O® <t ~
NAME SSK-6-ME-762-13C « © e oo ShMroXdvr O~ o ~
EXPNO @ L E 2has ERRRNERE 33 g 8
PROCNO 1
Date_ 20121117 A A /:\ _ é\\ [ /\ 7
Time 7.23 I
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4772
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
oW 20.800 usec
DE 6.50 usec
TE 293.2 K
D1 1.00000000 sec
D1l 0.03000000 sec
TDO 1 AcO OH
======== CHANNEL fl ======== O
NUCL 13C
Pl 8.75 usec CIAcO sPn
PL1 -2.00 aB Znw
PL1W 56.53121948 W
SFOl 100.6228298 MHz 11
CHANNEL £2

CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6127519 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

b 7 o\ * : _ " P

o e " ’ A ’
.
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME SSK-6-ME-788-1H
6

EXPNO SSK-6-ME-788-1H

PROCNO 1
Date 20121224
Time 9.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™D 65536
SOLVENT cDC13 \
NS’ 22
DS 0
SWH . . 8223.685 Hz
FIDRES 0.125483 Hz .
AQ 3.9846387 sec K
RG 128
DW 60.800 usec
DE 6.50 usec
TE 293.1 K
. 0 s
wa 1 E.uoooooH ec PhthN
—=====—= CHANNEL fl ======== O
NUC1 1H BzO
Pl 13.50 usec Zw
PL1 -1.00 dB
PL1W 10.56200695 W 0 ~OTBDPS
SFO1 400.1324710 MHz 0
SI 32768
SF 400.1300090 MHz AcO SPh
WDW EM
SSB [ Na
LB 0.30 Hz 13
GB . 0
PC 1.00
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w~ N OOV TODNITNOMC-NOWO W
S 0w BIWLTLTOTOSO RN DD LD S0 @ Mo ANKOUueE RO o e Marn
~ o © MMM OHOMOHMMOHONNNNNNN © WMONMNNMNOTOOM DD o ~ — O W
- - - e - Cfr T rTTTETCT e - o ONRNMMNNMNA~RNOOWDODL W0 N N~ -
L L Il
\ W= | N\ N
i I ) i (N
NAME SSK-6-ME=788~13C
EXPNO 4
PROCNO 1
Date_ 20121224
Time 14.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g9pg30 PhthN
T 65536
SOLVENT €DC13 (o]
Mm Nﬁm BzO
SWH 24038.461 Hz N3
FIDRES 0.366798 Hz [e} OoTBDPS
aQ 1.3631988 sec
RG 2050 0
bW 20.800 usec
DE 6.50 usec AcO SPh
TE 293.5 K .
o1 1.00000000 sec N3
D11 0.03000000 sec 13
TDO 1
CHANNEL f1
NUC1 13C
3 8.75 usec
PL1 -2.00 dB
PLLW 56.53121948 W
SFO1 100.6228298 MHz
======== CHANNEL £2 ========
CPDPRGZ waltzl6é
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 QB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127516 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
i
|-
s ”ﬁ _,buk,_ * r_ _ A Pxﬁg »,i
y Y Y v Y W v
190 180 <+ 170 160 150 140 130 120 110 © 100 90 80 70 60 50 40 30 20
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SSK-6-ME-788-COSY | mwwmo SSK-6 Zmlxm‘m;m(,
\ £_ PROCNO 1
rw Date 20121224
Time 18.04
TNSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG cosygpqgf
TD 1024
SOLVENT CcDC13
NS 16
DS 16
SWH 3571.428 Hz
FIDRES 3.487723 Hz
AQ 0.1434100 sec
RG 322
bW 140.0C0 usec
DE 6.50 usec
TE 292.7 K
DO 0.00000300 sec’
Uy D1 1.006000000 sec
) D13 0.00000400 sec
[\ 4.0 D16 0.0002000C sec
y . INO 0.00028000 sec
@ ======== CHANNEL fl ========
v - NUC1 14
i 4.2 PO 13.50 usec
| Pl 13.50 usec
; PL1 -1.00 dB
) L 4.4 PL1W 10.56200695 W
SFO1 400.1316447 MHz
====== GRADIENT CHANNEL =====
- 4.6 GPNAM1 SINE.100
GPZL 10.00 ¢
Plé 10090.00 usec
~ NDO 1
L) 4.8 D 243
2, SFO1 400.1316 Muz
FIDRES 14.697181 Hz
sw 8.926 ppm
5.0 FnMODE QF
SI 2048
SF 400.1300095 MHz
WOW SINE
5.2 SSB 0
(o] LB 0.00 Hz
GB 0
BzO PC 1.40
N3 ~5.4 ST 512
O OTBDPS MC2 QF
o SF 400.1300095 MiAz
WDW SINE
sph 5.6 o
AcO mwm 5.C0 Hz
N3 GB ¢
1 538
R O e E N B T , 6.0

, _ 1
60 58 56 54 52 5048 46 44 42 40 38 36 34 ppm
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SSK-6-ME-788-COSY

o

ko
o

8

2.0

2.5

3.0

3.5

—4.0

-4.5

5.0

5.5

.60 55 50 45 4.0

3.5

‘3.0

2.5

2.0

1.5

T
1.0

6.0
ppm

PhthN

BzO

LNSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

====== GRADIENT CHANNEL

o}

N3
0 _OTBDPS

(e}
AcO SPh
N3
13
speel
5 mm PABBO BB-
cosygpqf
1024
€DC13
16
16
3571.428 Kz
3.487723 Hz
0.1434100 sec

292.7 K
00000300 sec
00000000 sec
00000400 sec
00020000 sec
00028000 sec

COOmO

CHANNEL f] ===s====

13.50 usec
13.50 usec

-1.00 dB
10.56200695 W
400.1316447 MHz

SINE.1GO
10.00 %

1000.00 usec

243

400.1316 MHz
14.697181 Hz

8.926 ppm

QF

2048
400.1300095 MHz

SINE

by
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NAME SSK-6-ME-280-1H

EXPNO 2
PROCNO 1

Date 20130308

Time 21.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 30

DS 0

SWH . 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 181

DwW 60.800 usec
DE 6.50 usec
TE 294.3 K

D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 13.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

SSK-6-ME-280-1H

Aco OTBDPS
o}

NG

X,

CbzHN" “Co,Me

CIAcO

15

95 90 85 8.0

10.07

ppm
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< < W «© ONT™~TOTONORMW
o NS - TNNOOOOK®M®MO < NOOMO=0=®©=x N N - w©
PROCNO 1 ~E-X" W GUWANNGSO®®® M~ N WMNOOENOTO © © N ©
Saver e EEE & SESUOSS8N8K g precspbghis $ 0 &89 S
Time 23.25 h °
G v === T NP2 T TN
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 65536
SOLVENT cpel3
NS 333
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 294.3 K
D1 2.00000000 sec
D11 0.03000000 sec A OTBDPS
DO 1 cO
. (o]
CHANNEL fl
Nuc1 13¢ ClAcO
P1 8.75 usec
PL1 -2.00 dB zuO
PL1W 56.53121948 W :
sFo1 100.6228298 MHz Hﬂ/
CHANNEL f2
CEDPRG2 waltz16 CbzHN" “CO,Me
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB 15
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
s1 32768
SF 100.6127544 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pC 1.40
¢ — :
I
[ | ) fﬁ L : . :
T T LA T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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SSK-6-ME-280-1H FOR COSY

A4
KF R
A/—\
Ny &
3 b N
7:, who¥ CYon g | Qo | W Wl NAME SSK-6-ME-280-1H COSY
- EXPNO 64
\ PROCNO 2
i — ppm Date_ 20110618
Time 1.45
INSTRUM spect
i p PROBED 5 mm PABBO BB-
@ i 3.6 PULPROG cosygpqf
n& D 2048
g\ N SOLVENT cnCi3
NS 100
o “ -3.8 s 16
\ Jv o SWH 3612.717 Hz
FIDRES 1.764022 Ez
0 ° s AQ 0.2834932 sec
i 4.0 RG 203
] DW 138.400 usec
v - DE 6.50 usec
| L TE 294.4 K
oTBD o 4 N i 4.2 nm 0.00000300 sec
. D 1.00000000 sec
AcO PS D13 0.00000400 sec
o -4.4 D16 0.00020000 sec
Ao TNO 0.00027680 sec
@! ======== CHANNEL fl ========
ZmO ¥ / -4.6 NUCL 1H
© PO 13.50 usec
| Pl 13.50 usec
& | 48 M -1.00 dB
H - PL1W 10.56200695 W
CbzHN" "CO,Me [ SFOL 400.1315961 MHz
L ====== GRADIENT CHANNEL =====
15 5.0 GPNAM1 SINE.100
L GPz1l 106.00 %
A P16 1000.00 usec
i 5.2 NDO 1
™D 187
SFO1 400.1316 MHz
} FIDRES 19.319296 Hz
g2 5.4 sw 3.029 ppm
i FnMODE QF
ST 2048
- K SF 400.1300099 MHz
) 5.6 WOW SINE
4 A SSB 0
g S L3 0.00 Hz
~ G3 0
7 5.8 2C 1.40
’ ST 512
MC2 QF
6.0 SF 400.1300099 MHz
WDW SINE
. T T T , T T , T T T , sse 0
. LB 0.00 Hz
* 6.0 58 56 54 52 50 48 46 44 42 40 3.8 3.6 ppm cB 0
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NAME SSK-6-ME-856-1H
EXPNO 1
PROCNO 1 SSK-6-ME-856-1H
Date 20130329
Time 0.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™D 65536
SOLMENT cDCl3
NS 30
DS 0
SWH 8223.685 Hz AcO OTBDPS
FIDRES 0.125483 Hz 0
AQ 3.9846387 sec
RG 128 HO
DW 60.800 usec N
DE 6.50 usec wO
TE 293.5 K
D1 1.00000000 sec
o ! . CbzHN" “CO,Me
======== CHANNEL fl ========
NUCl iH
Pl 13.50 usec 16
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
9 8 6 3 2 1 0 ppm
¥
A\ 2\ \
.s i n
. ] | ]
. len I~ OV
[ el
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SSK-6-ME-856-13C o © CFONROONTND
200 N~ < - NOOOONMNTMO N
1 Yo © WONGDO SO DN “
2013030 EE 5 S80S aNSAS 2
Time 0.30 R | P
INSTRUM spect /\ 7 //_/, X 7
PROBHD 5 mm PABBC BB-
PULPROG 2gpg30
£5536
S0 cDCl13
s 1872
DS 4
SWH 24038.461 ¢
FIDRES 0.366798
AQ 1.3631988 s
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 93.7 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1 AcO OTBDPS
======== CHANNEL fl ======== 0
NUC1 13C
3 8.75 usec HO
PL1 -2.00 dB N
PLLW 56.53121548 W o)
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 18 CbzHN OON_Sm
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB 16
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
s 32768
SF 100.6127523 MHz
WoW EM
SSB o
LB 1.00 Hz
GB 0
PC 1.40
N I Lo ; —_—
y - g
T T T T T T i T T T T
210 200 190 180 170 160 150 140 130 120 110- 100 9

——26.87

_—20.89
——19.23
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SSK-6-ME-856-C0OS3Y

OTBDPS
AcO
O N NAME SSK-6-ME-856-COSY
HO EXPNO 3
ZuO _ ‘\E ppm  PROCNO

— — Date_ 20130330
ﬁ Time 16.16
INSTRUM spect

PROBHD 5 mm PABBO BB-

OUNIZ OON_Sm PULPROG cosygpaf
by 1024
SOLVENT cpel3
NS 16
18 a DS 16
3.5 swm 1230.315 Hz
FIDRES 1.201479 Hz
H O 0.4162036 sec
RG 322
DW 406.400 usec
3 DE 6.50 usec
TR 293.3 K
T DO 0.00000300 sec
4.0 D1 1.00000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
Qm INO 0.00081280 sec
======== CHANNEL fl ========
~ NUC1 1H
PO 13.50 usec
- Pl 13.5C usec
3 h..m PL1 -1.00 dB
° PLIW 10.56200695 W
SFOL 400.1318200 MEz
====== GRADIENT CHANNEL =====
4 GPNAM1 SINE.100
GPZ1 10.00 %
L4 P16 1000.00 usec
~5.0 NDO 1
D 247
§ SFO1 400.1318 MHz
FIDRES 4.981074 Hz
sw 3.075 ppm
FnMODE QF
o0 SI 2048
SF 400.1300095 MEz
5.5 WDW SINE
SSB 0
LB 0.00 Hz
= d b G 0
Z pC 1.40
. SI 512
: MC2 QF
SF 400.1300095 MHz
6.0 WDW mHzm
- T SSB
. T T T T I T, I [ _. I T T I I I I B 0.00 Hz
* 6.0 58 56 54 52 50 48 46 44 42 40 38 3.6 3.4 3.2 ppm GcB 0

*
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NAME SSK-6-ME-288-1H

EXPNO 1

PROCNO 1 SSK-6-ME-288-1H
Date 20111116

Time 22.57

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

™ 65536

SOLVENT cpCi3

NS - 39

DS 0

SWH 12019.230 Hz

FIDRES 0.183399 Hz

AQ 2.7263477 sec oH
RG 71.8

oW 41.600 usec AcO

DE 6.50 usec (o]
TE 293.5 K

D1 1.00000000 sec ClAcO N
TDO 1 o)

======== CHANNEL fl ========
NUC1 1H

Pl 13.50 usec CbzHN" CO;Me
PL1 -1.00 dB

PLIW 10.56200695 W 17
SFO1 400.1324710 MHz

SI 32768

SF 400.1300096 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

|,
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NAME SSK-6-ME-288-13C o o o © ~ <o -
EXPNC 2 © M W0 - N NN © N O 0O N o«
PROCNO 1 coow © © 0w N vwyvNReANANR ~ by
pate 20111116 ~K @ 0 © NN -3 NNNOCODONNO o =
Dire- Sige Te v - - v -3 NENNNROOOOD « <
INSTRUM spect /\ \ 7 4 /\ _ Z é\\\\\\
PROBED 5 mm PABBO BB- !
PULPROG z2gpg30
TD 65536
SOLVENT cpCl3
NS 241
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
bW 20.800 usec
DE 6.50 usec
TE 294.3 K
D1 2.00000000 sec AcO (OH
D1l 0.03000000 sec fo)
TDO 1
ClAcO
======== CHANNEL fl ======== N
NUC1 13C mO
Pl B.75 usec
PL1 ~-2.00 dB
PL1W 56.53121948 W
SFO1 100.6228298 MHz
CbzHN" CO,Me
======== CHANNEL £2 ========
CPDPRG2 waltzl6 17
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781L W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127551 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
| ,
T T T T T AR T T T
210 200 190 180 170 160 110- 100 20 80 70
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SSK-6-ME-288-C0OSY

AcO OH
[0}
CIAcO w NAME SSK~6-ME-288-COSY
Nyl " R 3
‘o L» ppm Date_ 20110814
i Time 15.53
(o INSTRUM spect
Cbz PROBHD 5 mm PABBO BB-
HN OONgm PULPROG cosygpqf
17 y D 1024
§ SOLVENT CDC13
N N.m NS 16
@ &) DS 16
2 . SWH 3333.333 Hz
FIDRES 3.255208 Hz
* g AQ 0.1536500 sec
RG 228
DW 150.000 usec
" xL.Q DE %.50 usec
TE 300.0 K
DO 0.00000300 sec
Dl 1.00000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00030000 sec
@ Av.m ======== CHANNEL f] =s==s====
= NUC1 1H
PQ 13.50 usec
Pl 13.50 usec
PL1 -1.0C dB
PL1W 10.56200695 W
SFO1 400.1314398 MHz
g -5.0
2 ==w==== GRADIENT CHANNEL =====
o GPNAM1 SINE.100
¥ GPZ1 10.00 %
P16 1000.00 usec
NDO 1
TD 256
.lm-v.m SFOl1 400.1314 MEz
FIDRES 13.020840 Hz
SwW 8.331 ppm
FnMODE QF
SI 2048
SF 400.1300063 MHz
WDW SINE
SSB 0
@ |QO LB 0.00 Hz
GB 0
Y’ PC 1.40
SI 512
MC2 QF
SF 400.1300063 MHz
WDW SINE
. L T T T T T T 6.5 ssp 0oy
. . Hz
6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm G 0
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