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I. Experimental Procedures

Synthesis of diols 2a and 2b:

NSO LT L L S
, , , 4
"R sph——————> HOJ sph ———— Mg SPh

84% 72%
1 la 1b

OH
o
RCI, Me,SnCly, DIPEA, THF H(FgoﬁLLsph

2a. R=Ac, 89%
2b. R= Bz, 92%

Phenyl 6-0O-Tosyloxy-1-thio-f-D-mannopyranoside (1a):

To a cooled solution of phenyl-1-thio-4-D-mannopyranoside 1 (9.5 g, 35.1 mmol) in
pyridine (80 mL) was added a solution of TsCl (7.3 g, 38.6 mmol) in pyridine (54
mL) at 0 °C. The reaction mixture was gradually brought to rt and stirred for 6 h.
After completion of starting material, solvents were evaporated under reduced
pressure and the crude product was chromatographed (ethyl acetate/pet ether = 3/2,
v/v) to obtain the desired product 1a as a foam (12.5 g, 84%). 'H NMR (400 MHz,
CDCl3) 6 7.71 (d, J = 8.3 Hz, 2H, ArH), 7.36-7.33 (m, 2H, ArH), 7.18-7.16 (m, 6H,
ArH), 4.81 (s, 1H, H-1), 4.34-4.32 (m, 2H), 4.22 (d, J = 3.0 Hz, 1H), 3.79 (t, /= 9.6
Hz, 1H, H-4), 3.68-3.65 (m, 1H), 3.50-3.45 (m, 1H), 2.29 (s, 3H); °C NMR (100
MHz, CDCls) & 144.9, 134.7, 132.4, 130.5, 130.0, 128.9, 128.0, 127.0, 87.0, 77.7,
74.7, 72.5, 69.7, 66.9, 21.6; HR-ESI-MS (m/z): [M + Na]+ calcd. for C19H,,O7NaS,,
449.0705; found, 449.0746.

Phenyl 6-Deoxy-1-thio-AD-mannopyranoside (1b):

A solution of 1a (6.2 g, 14.6 mmol) in THF (110 mL) was added dropwise to a
suspension of LAH (1.7 g, 43.8 mmol) in THF (38 mL) at 0 °C and the solution was
refluxed for 2 h at 80 °C. After complete consumption of starting material the reaction
mixture was brought to 0 °C and LAH was quenched with a drop wise addition of
EtOAc followed by water, the so formed precipitate was dissolved in 2N H,SO4 (100
mL) and extracted with EtOAc (300 mL x 2). Separated organic layer was dried over
NayS0s4, concentrated and chromatographed (ethyl acetate/pet ether = 3/2, v/v) to
obtain 1b as a white solid (3.73 g, 72%). 'H NMR (400 MHz, (CD5),CO) & 7.45-7.43
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(m, 2H, ArH), 7.31-7.28 (m, 2H, ArH), 7.22-7.18 (m, 1H, ArH), 5.04 (s, 1H, H-1),
4.20 (bs, 3H, OH), 4.09 (s, 1H), 3.58 (dd, J = 9.0, 3.2 Hz, 1H), 3.44 (t, J/ = 9.0 Hz,
1H), 3.40-3.34 (m, 1H), 1.29 (d, J = 6.0 Hz, 3H); >C NMR (100 MHz, (CD;),CO) &
137.6, 130.0, 129.7, 127.0, 87.5, 77.0, 75.7, 73.8, 73.3, 18.4; HR-ESI-MS (m/z):

[M + Na]" caled. for C1,H;604NaS, 279.0667; found, 279.0663.

Phenyl 3-O-Acetyl-6-deoxy-1-thio-#-D-mannopyranoside (2a):

Me,SnCl, (85 mg, 0.39 mmol) and DIPEA (2.7 mL, 15.6 mmol) were sequentially
added to a stirred solution of 1b (2.0 g, 7.8 mmol) in THF (40 mL). To this, AcCl
(0.61 mL, 8.58 mmol) was added, after 1h the reaction mixture was quenched with
3% HCI and extracted with EtOAc (100 mL x 2). The combined organic layers were
dried over Na,SQy, concentrated in vacuo, and purified by column chromatography
(40% ethyl acetate: pet ether) to afford 2a as a white solid (89%, 2.08 g). '"H NMR
(400 MHz, CDCls) 6 7.48-7.44 (m, 2H, ArH), 7.31-7.24 (m, 3H, ArH), 4.88 (d, J =
0.8 Hz, 1H, H-1), 4.75 (dd, J = 9.6, 3.2 Hz 1H, H-3), 4.28 (dd, J = 3.2, 0.8 Hz, 1H,
H-2), 3.71 (t, J = 9.6 Hz, 1H, H-4 ), 3.45-3.38 (m, 1H, H-5), 2.15 (s, 3H, CHj3), 1.39
(d, J= 6.0 Hz, 3H, CH3); °C NMR (100 MHz, CDCl3): § 171.5, 133.8, 131.6, 129.2,
127.8, 87.0, 77.0, 76.9, 70.1, 70.5, 21.3, 18.0; HR-ESI-MS (m/z): [M + Na]" calcd. for
Ci4H305NaS, 321.0773; found, 321.0776.

Phenyl 3-O-Benzoyl-6-deoxy-1-thio-#D-mannopyranoside (2b):

Me,SnCl; (85 mg, 0.39 mmol) and DIPEA (2.7 mL, 15.6 mmol) were added to a
stirred solution of 1b (2.0 g, 7.8 mmol) in THF (40 mL). To this, BzCI (1.0 mL, 8.58
mmol) was added, after 1h the reaction mixture was quenched with 3% HCI and
extracted with EtOAc (100 mL x 2). The combined organic layers were dried over
Na,SO0y4, concentrated in vacuo, and purified by column chromatography (25% ethyl
acetate: pet ether) to afford 2b as a white solid (92%, 2.6 g). '"H NMR (400 MHz,
CDCls) 6 8.05-8.03 (m, 2H, ArH), 7.56-7.54 (m, 1H, ArH), 7.48-7.46 (m, 2H, ArH),
7.41-7.37 (m, 2H, ArH), 7.32-7.25 (m, 3H, ArH), 5.00 (dd, J=9.6, 3.2 Hz, 1H, H-
3),4.93 (d, J= 0.8 Hz, 1H, H-1), 4.40 (dd, J= 3.2, 0.8 Hz, 1H, H-2), 3.86 (t,J = 9.6
Hz, 1H, H-4 ), 3.48-3.44 (m, 1H, H-5), 1.41 (d, J = 6.0 Hz, 3H, CH3); °*C NMR (100
MHz, CDCl): & 166.8, 134.0, 133.7, 131.5, 130.0, 129.4, 129.2, 128.6, 127.8, 87.1,
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77.6, 76.8, 71.1, 70.7, 18.1; HR-ESI-MS (m/z): [M + Na]" calcd. for C;oH,,OsNaS,
383.0929; found, 383.0941.

Phenyl 3-0-Accetyl-2,4-diazido-2,4,6-trideoxy-1-thio-#D-galactopyranoside (3a):

N3
OH
1. Tf,O, Py, DCM 0]
Ny TP S o
ACO SPh 5 NaNg, DMF, RT  A¢O )
3
2a 82% Over 2 steps 3a

Trifluoromethanesulfonic anhydride (6.1 mL, 36.9 mmol ) was added dropwise at -10
°C to a stirred solution of 2a (1.8 g, 6.0 mmol) and pyridine (6.3 mL, 78.4 mmol) in
CH,Cl, (55 mL) and this solution was gradually brought to 10 °C over 2 h. After
complete consumption of starting material, as indicated by TLC, the reaction mixture
was concentrated in vacuo and the crude product was used for the next step without
any purification.

The crude product which was obtained in the above step was dissolved in
DMF (40 mL) and to this, NaN; (3.9 g, 60 mmol) was added. The reaction mixture
was stirred at rt for 8 h and then it was diluted with EtOAc (50 mL) and washed with
water. Separated aqueous layer was washed with EtOAc (50 mL x 2). The combined
organic layers were dried over Na,SO4 and concentrated in vacuo. The desired
product was purified by column chromatography (10% ethyl acetate: pet ether) to
obtain 3a as a pale yellowish liquid (1.72 g, 82%). '"H NMR (400 MHz, CDCl;) &
7.60-7.58 (m, 2H, ArH), 7.34-7.33 (m, 3H, ArH), 4.90 (dd, /= 10.0, 3.4 Hz, 1H, H-
3), 4.40 (d, J=10.0 Hz, 1H, H-1), 3.82 (d, J = 3.4 Hz, 1H, H-4), 3.70-3.65 (m, 2H,
H-2 & H-5), 2.16 (s, 3H, CH3), 1.35 (d, J = 6.2 Hz, 3H, CH3); >*C NMR (100 MHz,
CDCls): & 170.1, 133.5, 131.2, 129.2, 128.6, 86.5, 75.5, 73.4, 63.0, 59.3, 20.7, 17.8;
HR-ESI-MS (m/z): [M + Na]" caled. for C14H;¢NsO3Na$S, 371.0902; found, 371.0905.

Phenyl 2,4-Diazido-3-0-benzoyl-2,4,6-trideoxy-1-thio-#D-galactopyranoside

(3b):
N3
OH
1. Tf,0, Py, DCM 0
Hoﬂ 2t & &S/SPh
BzO SPh 5 NaNg, DMF, RT B0 )
3
2b 85% Over 2 steps 3b
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Trifluoromethanesulfonic anhydride (3.4 mL, 20.0 mmol) was added drop wise at -10
°C to a stirred solution of 2b (1.2 g, 3.3 mmol) and pyridine (3.5 mL, 43.1 mmol) in
CH,Cl, (42 mL) and the solution was gradually brought to 10 °C over 2 h. After
complete consumption of starting material, reaction mixture was concentrated in
vacuo and the crude product was used for the next step without any purification.

The crude product which was obtained in the above step was dissolved in
DMF (28 mL) and to this, NaNs3 (2.15 g, 33.2 mmol) was added. This reaction
mixture was stirred at rt for 8 h and then it was diluted with EtOAc (50 mL) and
washed with water. Separated aqueous layer was washed with EtOAc (50 mL x 2).
The combined organic layers were dried over Na,SO4 and concentrated in vacuo. The
desired product was purified by column chromatography (10% ethyl acetate: pet
ether) to obtain 3b as a pale yellowish liquid (1.15 g, 85%). 'H NMR (400 MHz,
CDCl;) & 8.10-8.07 (m, 2H, ArH), 7.64-7.59 (m, 3H, ArH), 7.50-7.46 (m, 2H, ArH),
7.38-7.35 (m, 3H, ArH), 5.18 (dd, /= 10.0, 3.5 Hz 1H, H-3), 4.49 (d, J = 10.0 Hz,
1H, H-1), 3.85(dd, J=3.5, 1.0 Hz, 1H, H-4), 3.80-3.77 (m, 2H, H-2 & H-5), 1.39 (d,
J = 6.3 Hz, 3H, CH3); °C NMR (100 MHz, CDCl3): 8 165.6, 133.9, 133.4, 131.2,
130.1, 129.1, 128.7, 128.5, 128.4, 86.6, 75.8, 73.6, 63.1, 59.8, 17.8; HR-ESI-MS
(m/z): [M + Na]+ calcd. for C19HgNcO3NaS, 433.1059; found, 433.1039.

Phenyl 2,4-Diazido-3-0-benzoyl-2,4,6-trideoxy-1-thio-#-D-glucopyranoside (7):

HO
o) 1. Tf,0, Py, DCM N3 (@]
BzO SPh BzO SPh

2. NaNg, DMF, RT N3
N3 81% Over 2 steps 7

5
Trifluoromethanesulfonic anhydride (30 pL, 0.18 mmol ) was added drop wise at -10
°C to a stirred solution of 5 (58 mg, 0.15 mmol ) and pyridine (75 pL, 0.9 mmol) in
CH,Cl, (1 mL) and this solution was gradually brought to 10 °C over 2 h. After
complete consumption of starting material, reaction mixture was concentrated in
vacuo and the crude product was used for the next step without purification.

The crude product which was obtained in above step was dissolved in DMF
(1.2 mL) and to this, NaN3 (0.1 g, 1.5 mmol) was added. The reaction mixture was
stirred at rt for 10 h and then it was diluted with EtOAc and washed with water.
Separated organic layer was dried over Na,SO, and concentrated in vacuo. The crude

product was purified by column chromatography (10% ethyl acetate: pet ether) to
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afford 7 as a white solid (51 mg, 81%). 'H NMR (400 MHz, CDCl3) & 8.08-8.06 (m,
2H, ArH), 7.63-7.59 (m, 3H, ArH), 7.49-7.45 (m, 2H, ArH), 7.38-7.35 (m, 3H, ArH),
5.28 (t,J=10.0 Hz, 1H, H-3), 4.57 (d, J=10.0 Hz, 1H, H-1), 3.49-3.44 (m, 2H, H-2
& H-5),3.29 (t,J=10.0 Hz, 1H, H-4), 1.45 (d, J= 6.2 Hz, 3H, CH3); >C NMR (100
MHz, CDCls) 6 165.5, 133.9, 133.8, 130.9, 130.1, 129.3, 128.9, 128.8, 128.7, 86.3,
75.3,75.1, 65.9, 63.6, 18.8; HR-ESI-MS (m/2): [M + Na]" calcd. for C;9H;sNsO3NaS,
433.1059; found, 433.1055.

3-0-Acetyl-2,4-diazido-2,4,6-trideoxy-a-D-galactopyranoside

Trichloroacetimidate (9a):

N3 N3
&o& 1. NBS, THF, H,0, 88% o
AcO SPh 5 cclseN, DBU, DCM, 80%  ACO
Na Nag_cal
o
3a 9a NH

NBS (1.0 g, 6.0 mmol) was added at 0 °C to a cooled solution of 3a (0.7 g, 2.0 mmol)
in THF: H,O (30 mL, 4:1). After 10 min. reaction mixture was brought to rt and
stirred for 30 min. Then solvents were evaporated and the crude product was purified
by column chromatography on silica gel (20% ethyl acetate: pet ether) to afford the
desired hemiacetal as a viscous liquid (0.45 g, 88%).

DBU (70 pL, 0.47 mmol) was added at -5 °C to the solution of hemiacetal (0.4
g, 1.56 mmol) and CI3CCN (1.9 mL, 19.0 mmol) in CH,Cl, (10 mL) and the reaction
mixture was stirred at the same temperature for 1 h. The mixture was concentrated
under reduced pressure and the crude product was purified by column
chromatography on silica gel (10% ethyl acetate: pet ether) to afford 9a as a white
foam (0.5 g, 80%). '"H NMR (400 MHz, CDCl3) § 8.73 (s, 1H, NH), 6.39 (d, J=3.6
Hz, 1H, H-1), 5.39 (dd, J = 10, 3.4 Hz, 1H, H-3), 4.27 (q, J = 6.4 Hz, 1H, H-5),
4.10-4.03 (m, 2H, H-2 & H-4), 2.22 (s, 3H, CH3), 1.29 (d, J = 6.4 Hz, 3H); °C NMR
(100 MHz, CDCls): 6 170.3, 160.8, 94.8, 90.9, 71.6, 67.6, 63.5, 57.1, 20.8, 17.3.
3-0-Benzoyl-2,4-diazido-2,4,6-trideoxy-a-D-galactopyranoside

Trichloroacetimidate (9b):

N3 N3
&& 1.NBS, THF, H,0, 91% o
BzO SPh 5 cclseN, DBU, DCM, 85%  BZO N
N3 30_-CCl
T
3b 9% N
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NBS (0.34 g, 1.9 mmol) was added at 0 °C to a cooled solution of 3b (0.26 g, 0.64
mmol) in THF: H,O (9.5 mL, 4:1). After 10 min. reaction mixture was brought to rt
and stirred for 30 min. Then solvents were evaporated and the crude product was
purified by column chromatography on silica gel (20% ethyl acetate: pet ether) to
afford the desired hemiacetal as a viscous liquid (0.18 g, 91%).

DBU (26 uL, 0.17 mmol) was added at -5 °C to the solution of hemiacetal
(0.18 g, 0.57 mmol) and CI3CCN (0.7 mL, 7.0 mmol) in CH,Cl, (3.5 mL) and the
reaction mixture was stirred at the same temperature for 1 h. The mixture was
concentrated under reduced pressure and the crude product was purified by column
chromatography on silica gel (10% ethyl acetate: pet ether) to afford 9b as a white
foam (0.22 g, 85%). "H NMR (400 MHz, CDCl;) & 8.76 (s, 1H, NH), 8.12 (d, J=7.8
Hz, 2H, ArH), 7.63 (t, J= 7.8 Hz, 1H, ArH), 7.52 (t, J = 7.8 Hz, 2H, ArH), 6.47 (d, J
=3.6 Hz, 1H, H-1), 5.67 (dd, /= 10.8, 3.4 Hz, 1H, H-3), 4.38 (q, /= 6.4 Hz, 1H, H-
5),4.23 (dd, J=10.8, 3.6 Hz, 1H, H-2), 4.18-4.17 (m, 1H, H-4), 1.33 (d, J = 6.4 Hz,
3H, CH;); °C NMR (100 MHz, CDCls): & 165.8, 160.8, 134.1, 130.2, 128.8, 128.5,
94.9,90.9,71.7, 67.9, 63.8, 57.6, 17.3.

Stereoselective glycosylation of L-serine acceptor 10 with various
donors:

A. Thioglycoside 3b using Ph,SO/Tf,0 as promoter:

N3 N3 N3
g 0 10, Ph,SO, Tf;0, -60 °C o &/
BzO SPh AcO * B2O o
Na 78% Nso Ng
3b wWp=221 CbzHN™ ~CO,Me
CbzHN~ ~CO,Me 11bB
1llba

T1,0 (6 puL, 0.34 mmol) was added at -60 °C to a cooled solution of 3b (0.1 g, 0.24
mmol) and Ph,SO (0.15 g, 0.68 mmol) in CH,Cl, (10 mL). After 10 min. aminoacid
(0.12 g, 0.48 mmol) in DCM (3 mL) added slowly and after stirring the reaction
mixture at the same temperature for 1 h, diluted with DCM and washed with aq.

NaHCOj; and brine. Separated organic layer dried over Na,SOy4, concentrated and
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chromatographed to yield the desired product 11b as white solid (0.11 g, 78%, o/p =
2.2:1); "H NMR (400 MHz, CDCls) & (for a-isomer 11ba) 8.10 (d, J = 7.2 Hz, 2H,
ArH), 7.63-7.59 (m, 1H, ArH), 7.50-7.46 (m, 2H, ArH), 7.38-7.32 (m, 5H, ArH),
5.82 (d, J=8.2 Hz, 1H, NH), 5.57 (dd, J = 10.0, 3.0 Hz, 1H, H-3 ), 5.18 (s, 2H, CH,
of Cbz), 491 (d, J=3.6 Hz, 1H, H-1), 4.57-4.55 (m, 1H, -CH), 4.15-3.98 (m, 4H, H-
4, H-5, CH,), 3.79 (s, 3H, CH3), 3.69 (dd, J = 10.0, 3.6 Hz, 1H, H-2), 1.25 (d, /= 6.4
Hz, 3H, CH;); °C NMR (100 MHz, CDCl3) § 170.3, 165.7, 156.0, 134.0, 130.2,
128.8, 128.7, 128.4, 128.3, 99.3, 70.8, 69.5, 67.3, 65.6, 64.2, 57.8, 54.5, 53.1, 17.2.

'H NMR (400 MHz, CDCl3) & (for p-isomer 11bp) 8.09 (d, J = 7.8 Hz, 2H, ArH),
7.63-7.60 (m, 1H, ArH), 7.50-7.46 (m, 2H, ArH), 7.36-7.30 (m, 5H, ArH), 5.80 (d, J
= 8.2 Hz, 1H, NH), 5.13 (s, 2H, CH, of Cbz), 5.07 (dd, J = 10.4, 3.6 Hz, 1H, H-3 ),
4.56-4.54 (m, 1H, -CH), 4.35-4.32 (m, 1H, —-CH,), 4.30 (d, J = 8.0 Hz, 1H, H-1),
3.92-3.80 (m, 3H, H-2, H-4, 1H of -CHy), 3.77 (s, 3H, CHj3), 3.66 (q, J = 6.4 Hz, H-
5), 1.33 (d, J= 6.4 Hz, 3H, CH;); >C NMR (100 MHz, CDCl3) § 170.1, 165.6, 136.4,
134.0, 130.1, 128.7, 128.64, 128.60, 128.2, 128.1, 102.6, 73.5, 69.7, 69.5, 67.1, 63.0,
61.0, 54.3, 52.9, 17.3; HR-ESI-MS (m/z): [M + Nal]+ calcd. for C,oH»sN;OgNa,
576.5137; found, 576.5129.

B. Glycosyl bromide 8 using AgOTf as promoter:

N N3 N3
BZO&/ S BzO *  BzO
N3 2.10, AgOTf, -60 °C N: , N,
o)
3b 65% CbzHN” “CO,Me
a/p=1.8:1
CbzHN~ ~CO,Me 11bp

11lba

Bromine (0.08 mL, 1.5 mmol) was added to a solution of 3b (0.28 g, 0.68 mmol) in
CH,CI, (10 mL). After 1 h, toluene was added, the mixture was concentrated, and the
residue was co-evaporated twice with toluene.

The residue which was obtained after solvents removal was dissolved in
CH,Cl, (3 mL) and added to a solution of aminoacid 10 (0.10 g, 0.4 mmol) in
CHClI; (5 mL) containing molecular sieves. The mixture was stirred under nitrogen
for 30 min at rt, after which the temperature was lowered to -50 °C and silver triflate

(0.19 g, 0.75 mmol) was added. After 2 h triethylamine was added, and the stirring
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was continued for 10 min. The mixture was diluted with CH,Cl,, filtered through
celite, and concentrated. The residue was purified by silica gel chromatography to

give the desired product 11b as a white solid (0.1 g, 65%, o/ = 1.8:1)

C. Glycosyl bromide 8 using AgClO4 as promoter:

N3 N3 N3
Bzogﬁbsp BzO *  BzO
Na 2.10, AgClO4, RT N, N,
3b 0
69% CbzHN™ “CO,Me
a/f=2.0:1
CbzHN~ ~CO,Me 11bB
11lba

Bromine (0.07 mL, 1.4 mmol) was added to a solution of 3b (0.24 g, 0.64 mmol) in
CH,Cl, (8 mL). After 1 h, toluene was added, the mixture was concentrated, and the
residue was co-evaporated twice with toluene.

A premixed solution of aminoacid acceptor 10 (0.10 g, 0.38 mmol) and
glycosyl bromide 8 in CH,Cl, (5 mL) was added to a solution of AgCl04,(0.16 g, 0.76
mmol) and MS in CH,Cl, (6 mL) over aperiod of 20 min. After 8 h, triethylamine was
added, and the stirring was continued for 10 min. The mixture was diluted with
CH,Cl,, filtered through celite, and concentrated. The residue was purified by silica

gel chromatography to give the desired product 11b as a white solid (0.1 g, 69%, o/

=2.0:1)
D. Glycosyl bromide 8 using TBAI as promoter:
N3 Nj
EE ;o 1. Br,, DCM o
SPh
BzO N, 2.10, TBAI,RT 220 N,
3b 29% o

CbzHN~ ~CO,Me
1llba
Bromine (35 pL, 0.66 mmol) was added to a solution of 3b (0.12 g, 0.29 mmol) in
CH,CI, (4mL). After 1 h, toluene was added, the mixture was concentrated, and the
residue was co-evaporated twice with toluene.
The residue in CH,Cl, (1.5 mL) was added to a solution of aminoacid acceptor

10 (0.11 g 0.4 mmol), MS, TBAI (0.33 g, 0.87 mmol), and DIPEA (40 uL, 0.33
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mmol) in CH,Cl, (2 mL). After 6 h the mixture was diluted with CH,Cl,, filtered
through celite, and concentrated. The residue was purified by silica gel
chromatography to give the desired product 11b as a white solid (0.05 g, 29%, only

o-isomer).

E. Imidate 9a/9b using TMSOTT as promoter:
N-(Benzyloxycarbonyl)-O-(3-0-acetyl-2,4-diazido-2,4,6-trideoxy-a-D-

galactopyranosyl)-L-serine methylester (11ac):

HO
N3 ChzHN” Co,Me N3
e} 10 o
A gﬁ
TN TMSOT, Ms, -78 °C A0 |
9a

NH
CbzHN~ “CO,Me

1llaa

TMSOTT (75 pL, 0.38 mmol, diluted with 1.2 mL of THF) was added drop wise to a
suspension of imidate 9a (0.3 g, 0.76 mmol), the aminoacid derivative 10 (0.29 g, 1.1
mmol) and 3 A MS (1.0 g) in THF (6.5 mL) at -78 °C and the reaction mixture was
allowed to stir at the same temperature for 4 h. The mixture was diluted with CH,Cl,,
filtered through celite, and concentrated. The residue was purified by silica gel
chromatography (20% ethyl acetate: pet ether) to give the desired product 11aa as a
viscous liquid (0.35 g, 92%, only a-isomer). "H NMR (400 MHz, CDCl3) & 7.36-7.30
(m, 5H, ArH), 5.85 (d, J= 8.0 Hz, 1H, NH), 5.28 (dd, /= 10.0, 3.4 Hz, 1H, H-3), 5.12
(s, 2H, CH; of Cbz), 4.83 (d, /= 3.6 Hz, 1H, H-1), 4.55-4.52 (m, 1H, -CH), 4.05-4.00
(m, 3H, H-5 & -CH»), 3.87 (d, J = 3.4 Hz, 1H, H-4), 3.77 (s, 3H, CH3), 3.60 (dd, J =
10.0, 3.6 Hz, 1H, H-2), 2.16 (s, 3H, CH3), 1.20 (d, J = 6.4 Hz, 3H, CHs); °C NMR
(100 MHz, CDCls) 6 170.3, 170.2, 156.0, 136.2, 128.7, 128.4, 128.2, 99.0, 77.4, 70.6,
69.3, 67.3, 65.3, 63.9, 57.3, 54.4, 53.0, 20.7, 17.1; HR-ESI-MS (m/z): [M + Na]"
calcd. for CyoH,5sN;,OgNa, 514.1662; found, 514.1635.
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N-(Benzyloxycarbonyl)-O-(3-O-benzoyl-2,4-diazido-2,4,6-trideoxy-a-D-

galactopyranosyl)-L-serine methylester (11ba):

HO
N ChzHN” CO,Me N3
BzO Ny | TMSOTH, Ms, -78°C P27 |
0-_CCls 93% 3

CbzHN~ ~CO,Me
1lba

TMSOTT (29 pL, 0.14 mmol, diluted with 0.5 mL of THF) was added drop wise to a
suspension of imidate 9b (0.13 g, 0.29 mmol), the aminoacid derivative 10 (0.11 g,
0.43 mmol) and 3 A MS (0.4 g) in THF (2.5 mL) at -78 °C and the reaction mixture
was allowed to stir at the same temperature for 4 h. The mixture was diluted with
CH,Cl,, filtered through celite, and concentrated. The residue was purified by silica
gel chromatography (20% ethyl acetate: pet ether) to give the desired product 11ba. as

a viscous liquid (0.15 g, 93%, only a-isomer).

N-(Benzyloxycarbonyl)-O-(2,4-diazido-2,4,6-trideoxy-a-D-galactopyranosyl)-L-
serine methylester (12):
N3 N

o o)
AcO EtsN, MeOH, 80% HO
N3 - Ns

0 o

CbzHN™ “co,Me CbzHN  COMe

11aa 12

Et;N (1 mL) was added to a clear solution of 11aa (0.2 g, 0.4 mmol) in MeOH (4
mL) and the reaction mixture kept for stirring at rt overnight in dark. After complete
consumption of starting material solvents were removed in vacuo and the crude
product was chromatographed by silica gel column chromatography (30% ethyl
acetate: pet ether) to afford 12 as a viscous liquid (0.152 g, 80%). 'H NMR (400
MHz, CDCl;) & 7.40-7.30 (m, 5H, ArH), 5.80 (d, J = 8.0 Hz, 1H, NH), 5.12 (d, J =
2.0 Hz, 2H, CH, of Cbz), 4.83 (d, J=3.6 Hz, 1H, H-1), 4.56-4.52 (m, 1H, -CH), 4.14
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(dd, J=10.0, 3.6 Hz, 1H, H-3), 4.10-3.93 (m, 3H, H-5 & -CH,), 3.77 (s, 3H, CH3),
3.70 (d, J = 3.6 Hz, 1H, H-4), 3.39 (dd, J = 10.0, 3.6 Hz, 1H, H-2), 1.24 (d, /= 6.4
Hz, 3H, CHs); *C NMR (100 MHz, CDCl;) & 170.4, 156.1, 136.1, 128.6, 128.4,
128.2, 98.8, 68.9, 68.2, 67.3, 66.5, 65.8, 60.0, 54.4, 52.3, 17.2; HR-ESI-MS (m/z): [M
+ Na]+ calcd. for CigH,3N707Na, 472.1557; found, 472.1578.

p-Methoxyphenyl 2,3,4,6-Tetra-O-acetyl-#D-galctopyranosyl-(1—4)-6-0-
Benzoyl-2,3-dibenzyl-a-D-galactopyranoside (16):

Ph

OH %)

H H OBz
o 1. PhCH(OMe),, CSA o 1. 80% AcOH, Reflux o
HO 2. BnBr, NaH BnO 2.Bz,0, EN, DCM  BnO
HO BnO BnO
OMP 90% Over 2 steps OMP 750 Over 2 steps OoMP
13 13a 14
Ac OAC
o)
AcO
ACOO\H/CCIS
15 NH Ac OAc
TMSOTf, DCM,RT 5.0 Q OBz
0
88% ACOBnogﬁ
B
"Oomp
16

p-Methoxyphenyl 4,6-Benzylidene-2,3-dibenzyl-a-D-galactopyranoside (13a):
Camphorsulfonic acid (0.38 g, 1.6 mmol) was added to a solution of p-
methoxyphenyl a-D-galactopyranoside 13 (1.9 g, 6.6 mmol) in acetonitrile (25 mL).
After 10 min, benzaldehyde dimethyl acetal (1.2 mL, 8.0 mmol) was added drop wise
to it and the mixture was kept for stirring at rt for 30 min. Then the reaction was
quenched with triethylamine until the pH was adjusted to 7, and then the solvents
were removed in vacuo.

The crude product which was obtained after removal of solvents was dissolved
in DMF (25 mL) and to this, NaH (0.8 g, 33.3 mmol) was added at 0 °C. After 10
min, BnBr (3.4 mL, 20.0 mmol) was added and kept for stirring at rt overnight. Then
reaction mixture was quenched with water and extracted with EtOAc twice.
Combined orgnic layers were concentrated and chromatographed on silica gel (10%
ethyl acetate: pet ether) to afford 13a as a white solid (3.3 g, 90%). 'H NMR (400
MHz, CDCls) 6 7.56-7.29 (m, 15H, ArH), 7.03 (d, J = 9.0 Hz, 2H, ArH), 6.78 (d, J =
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9.0 Hz, 2H, ArH), 5.53 (d, J=2.0 Hz, 1 H, H-1), 5.51 (s, 1H, benzylidene), 4.91-4.69
(m, 4H, ArCH,), 4.27-4.17 (m, 4H), 3.99 (dd, J = 12.0, 1.6 Hz, 1H), 3.78 (s, 3H,
CHs), 3.75 (s, 1H); *C NMR (100 MHz, CDCls) & 154.9, 151.0, 138.8, 138.5, 137.7,
128.9, 128.6, 128.4, 128.2, 127.9, 127.7, 127.69, 127.64, 126.3, 117.7, 114.5, 101.0,
97.3, 76.0, 75.3, 74.6, 73.6, 72.2, 69.4, 63.2, 55.6; HR-ESI-MS (m/z): [M + Na]"
calcd. for C34H3407Na, 577.2202; found, 577.2192.

p-Methoxyphenyl 6-Benzoyl-2,3-dibenzyl-a-D-galactopyranoside (14):

A solution of 13a (0.65 g, 1.1 mmol) in 80% aq. acetic acid solution (26 mL) was
stirred at 80 "C for 1.5 h. After complete consumption of starting material solvents
were removed in vacuo and the residue was azeotroped with toluene twice. The crude
product which was obtained after solvent removal was dissolved in CH,Cl, (20 mL)
and to this, Et;N (1.5 mL, 10.6 mmol), and Bz,0 (0.37 g, 1.6 mmol) were added.
After 6 h, solvents were evaporated in vacuo and the residue was chromatographed on
silica gel (10% ethyl acetate: pet ether) to obtain the desired compound 14 as a white
solid (0.5 g, 75%); "H NMR (400 MHz, CDCl) & 7.89-7.87 (m, 2H, ArH), 7.56-7.52
(m, 1H, ArH), 7.42-7.27 (m, 12H, ArH), 7.02 (d, J = 9.0 Hz, 2H, ArH), 6.67 (d, J =
9.0 Hz, 2H, ArH), 5.38 (d, J=3.6 Hz, 1H, H-1),4.91-4.72 (m, 4H, ArCH,), 4.54-4.46
(m, 2H), 4.29-4.26 (m, 1H), 4.12-4.09 (m, 2H), 4.02-3.99 (m, 1H), 3.70 (s, 3H, CH3),
2.61 (s, 1H, OH); *C NMR (100 MHz, CDCl3) & 166.4, 155.2, 150.7, 138.2, 138.0,
133.2,129.9, 128.5, 128.7, 128.6, 128.4, 128.2, 128.1, 128.0, 118.7, 114.5, 97.0, 75.6,
73.5, 73.2, 68.5, 68.0, 64.3, 55.6; HR-ESI-MS (m/z): [M + Na] caled. for
C34H3408Na, 593.2151; found, 593.2129.

p-Methoxyphenyl 2,3,4,6-Tetra-O-acetyl-4-D-galctopyranosyl-(1—4)-6-0-
Benzoyl-2,3-dibenzyl-o-D-galactopyranoside (16):

TMSOT(f (3 pL, 0.015 mmol) was added drop wise to a suspension of imidate 15
(0.25 g, 0.5 mmol), acceptor 14 (0.23 g, 0.4 mmol) and 3 A MS (0.3 g) at rt and the
reaction mixture was stirred at the same temperature for 4 h. The mixture was diluted
with CH,Cl, filtered through celite and concentrated. The residue was purified by
silica gel chromatography (30% ethyl acetate: pet ether) to give the desired product 16
as a foam (0.32 g, 88%). 'H NMR (400 MHz, CDCls) 6 7.85-7.83 (m, 2H, ArH),
7.55-7.53 (m, 1H, ArH), 7.51-7.27 (m, 12H, ArH), 6.96 (d, J = 9.0 Hz, 2H, ArH),
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6.61 (d, J=9.0 Hz, 2H, ArH), 5 .37 (d, J = 3.3 Hz, 1H, H-4"), 5 33 (d, J = 3.6 Hz,
1H, H-1), 5.22 (ap.t, J = 10.0, 7.8 Hz, IH, H-2"), 5.02 (dd, J = 10.0, 3.3 Hz, 1H, H-
3%), 4.91-4.61 (m, 5H, H-1> & ArCH,), 4.52 (dd, J = 12.0, 3.4 Hz, 1H, H-6b), 4.27
(ap.t, J=12.0, 8.4 Hz, 1H, H-6a), 4.25 (dd, J = 8.4, 3.4 Hz, 1H, H-5), 4.10-4.08 (m,
4H, H-3, H-4, H-6’a & H-6’b), 3.94 (dd, J=10.0, 3.6 Hz, 1H, H-2),3.83 (t, J=6.4
Hz, 1H, H-5%), 3.68 (s, 3H, CH3), 2.14 (s, 3H, CH3), 2.00 (s, 3H, CHs), 1.99 (s, 3H,
CHs), 1.83 (s, 3H, CH3); °C NMR (100 MHz, CDCls): & 170.4, 170.3, 170.2, 169.7,
166.2, 155.0, 150.6, 138.3, 138.2, 132.9, 129.9, 129.6, 128.54, 128.50, 128.23,
127.97, 127.92, 127.8, 118.6, 114.3, 102.3, 97.0, 77.81, 76.8, 76.7, 76.4, 73.9, 73.6,
70.8, 70.4, 68.9, 68.6, 66.8, 64.8, 61.4, 55.4, 20.8, 20.7, 20.6; HR-ESI-MS (m/2): [M
+ Na] " calcd. for C4gsHs,017Na, 923.3102; found, 923.3087.

2,3,4,6-Tetra-0-acetyl-#D-galctopyranosyl-(1—4)-6-0-Benzoyl-2,3-dibenzyl- o~
D-galactopyranoside Chloride (17):

OAcC OAc

AC AcO
%&/ 0Bz AcCl, BF3*Et,0, Znl, O o 0Bz
AcO AcO
AcO goz 72% AcO é&‘
BnO BnO
BnO BnO¢

OMP
17

16
BF3-Et,0 (90 pL, 0.7 mmol) was added to a solution of disacharide 16 (0.18 g, 0.2
mmol), and AcCl (0.14 mL, 1.9 mmol) in CHCl; (4 mL) at 0 °C. After 5 min, Znl, (3
mg) was added and the reaction mixture was brought to rt. After stirring at rt for 45
min., the reaction mixture was diluted with CH,Cl, and washed with aq. NaHCO3 and
brine. Separated organic layer was dried over Na,SO4, concentrated and
chromatographed on silica gel (30% ethyl acetate: pet ether) to afford the glycosyl
chloride 17 as a foam (0.12 g, 72%). '"H NMR (400 MHz, CDCls) & 7.94 (d, J = 7.2
Hz, 2H, ArH), 7.49-7.47 (m, 1H, ArH), 7.38-7.11 (m, 12H, ArH), 5.99 (d, J=3.6 Hz,
1H, H-1), 5.28 (d, J = 3.4 Hz, 1H, H-4"), ), 5.22 (ap.t, J = 10.0, 7.8 Hz, 1H, H-2"),
4.93 (dd, J=10.0, 3.4 Hz, 1H, H-3"), 4.79-4.53 (m, 6H, H-1’, H-5 & ArCH»), 4.32-
4.27 (m, 2H, H-6a & H-6b), 4.02-3.84 (m, 5H, H-2, H-3, H-4, H-6’a & H-6’b), 3.74
(t, J=6.4 Hz, IH, H-5"), 2.06 (s, 3H, CH3), 1.92 (s, 3H, CH3), 1.90 (s, 3H, CH3), 1.74
(s, 3H, CHs); °C NMR (100 MHz, CDCl3): & 170.6, 170.5, 170.3, 169.9, 166.3,
138.1, 137.7, 133.3, 129.9, 129.8, 129.1, 128.7, 128.5, 128.3, 128.2, 128.07, 128.03,
125.4, 102.5, 94.4, 77.27, 76.57, 76.4, 74.2, 73.5, 71.5, 70.8, 70.5, 69.1, 66.8, 64.1,
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61.4,20.9, 20.8, 20.78, 20.7; HR-ESI-MS (m/z): [M + Na]+ calcd. for C41H450,5NaCl,
835.2345; found, 835.2369.

N-(Benzyloxycarbonyl)-0-(2,3,4,6-tetra-0-acetyl--D-galctopyranosyl-(1—4)-6-
0-Benzoyl-2,3-dibenzyl-a-D-galactopyranosyl-(1—3)-2,4-diazido-2,4,6-trideoxy-

o-D-galactopyranosyl)-L-serine methylester (18):

OAc

AcO
e & é&/ OBz
O OBz o) AgOTf, Sym. Collidine, AcO 0
AcO Q HO MS, -30 °C AcO O Nj
AcO o N ’ BnO o
BnO 30 80% BnOo
BnOCI )\ \,
17 O,
CbzHN™ “CO,Me 18

12 CbzHN CO,Me

AgOTTf (0.18 g, 0.7 mmol) was added to a premixed solution of glycosyl chloride 17
(0.28 g, 0.35 mmol), acceptor 12 (0.13 g, 0.29 mmol), sym. collidene (45 uL, 0.32
mmol) and 3 A MS in CH,Cl, (8 mL) at -30 °C and the reaction mixture was stirred at
the same temperature for 3 h. The reaction mixture was quenched with Et;N and the
mixture was filtered through celite. Filtrate was concentrated in vacuo and
chromatograped on silica gel (35% ethyl acetate: pet ether) to obtain 18 as a viscous
liquid (0.28 g, 80%). 'H NMR (400 MHz, CDCl;) § 8.03-8.01 (m, 2H, ArH), 7.56-
7.54 (m, 1H, ArH), 7.44-7.30 (m, 17H, ArH), 5.78 (d, /= 8.0 Hz, 1H, NH), 5.33 (d, J
= 3.0 Hz, 1H, H-4"), 5.22 (ap.t, J = 10.0, 7.8 Hz, 1H, H-2"’), 5.11 (s, 2H, CH; of
Cbz), 5.01-4.98 (m, 2H, H-3” & H-1), 4.86-4.79 (m, 2H, ArCH,), 4.74 (d, J = 3.6 Hz,
1H, H-1"), 4.68-4.54 (m, 4H, H-1”, H-6’a & ArCH,), 4.48-4.46 (m, 1H, CH), 4.41-
4.30 (m, 2H), 4.06-3.82 (m, 5H), 3.78-3.70 (m, 5H), 3.68 (s, 3H, CH3), 3.60 (s, 1H),
3.34 (dd, J=10.0, J=3.6 Hz, 1H, H-2"), 2.12 (s, 3H, CH3), 1.98 (s, 3H, CH3), 1.93
(s, 3H, CH3), 1.88 (s, 3H, CH3), 1.04 (d, J = 6.4 Hz, 3H, CH3); °C NMR (100 MHz,
CDCl): 6 170.5, 170.4, 170.3, 170.2, 169.8, 166.4, 156.0, 138.5, 138.4, 136.2, 133.0,
130.3, 129.7, 128.7, 128.68, 128.65, 128.46, 128.43, 128.2, 128.16, 128.13, 128.10,
127.7, 102.3, 101.0, 99.6, 77.9, 77.87, 76.7, 74.6, 73.8, 70.9, 70.4, 69.6, 69.2, 67.3,
66.9, 65.7, 64.3, 63.9, 61.3, 58.8, 54.5, 52.9, 21.0, 20.8, 20.7, 20.6, 17.1; HR-ESI-MS
(m/z): [M + Na]+ calcd. for CsoHg702,2N7Na, 1248.4237; found, 1248.4272.
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N-(Benzyloxycarbonyl)-O-(#D-galctopyranosyl-(1—4)-a-D-galactopyranosyl-
(1—3)-2,4-diacetimido-2,4,6-trideoxy-o-D-galactopyranosyl)-L-serine (19):

ACO ACO OAc
R é&/o oez &&o o8z
co AcO
AcO O N L1 PPhg HO, Py, THF AcO O  NHAc 2. NaBrO3, Na,S,0,,
BnO and AcCl, Py, 72% BnO H,0, EtOAC, 82%
BnO ﬁo: BnO Q
[e) (e}
Ng AcHN
o

o]
18 18a
CbzHN"~ CO,Me CbzHN 'CO,Me
OH
AcO OAc HO
o o8 O o OH
o z 3. NaOMe, MeOH, H,0, HO
AcO le} O NHAc
AcO O, NHAc 55 °C, 87% H
HO HO o
HO Q HO
o]
AcHN AcHN
o]
18b CbzHN™ “CO,Me 19 CbzHN  COH

N-(Benzyloxycarbonyl)-0-(2,3,4,6-tetra-0O-acetyl--D-galctopyranosyl-(1—4)-6-
0-Benzoyl-2,3-dibenzyl-a-D-galactopyranosyl-(1—3)-2,4-diacetimido-2,4,6-
trideoxy-a-D-galactopyranosyl)-L-serine methylester (18a):

Pyridine (0.15 mL, 1.9 mmol) and water (35 pL, 1.9 mmol) were added to a clear
solution of trisaccharide 18 (0.23 g, 0.19 mmol) and PPh; (0.2 g, 0.77 mmol) in THF
(4 mL) and then the reaction mixture was kept for reflux for 4 h at 70 °C. Then
solvents were removed in vacuo and the crude product was dissolved in pyridine (3
mL) and Ac,O (0.36 mL, 3.8 mmol) was added. After stirring the reaction mixture at
rt for 10 h solvents were removed under reduced pressure and the crude product was
chromatographed on silica gel (60% ethyl acetate: pet ether) to obtain 18a as a foam
(0.175 g, 72%). "H NMR (400 MHz, CDCl3) & 8.16 (d, J = 7.4 Hz, 2H, ArH), 7.60 (t,
J=17.4 Hz, 1H, ArH), 7.46 (t, J = 7.4 Hz, 1H, ArH), 7.33-7.14 (m, 16H, ArH), 6.82
(d, J=9.4 Hz, 1H, NH), 6.33 (d, /= 9.6 Hz, 1H, NH), 6.18 (d, /= 9.6 Hz, 1H, NH),
5.43 (d,J=3.2 Hz, 1H, H-4"), 532 (d, /= 2.7 Hz, 1H, H-1), 5.22 (ap.t, /= 10.0, 8.0
Hz, IH, H-2""), 5.03 (dd, J = 10.0, 3.2 Hz, 1H, H-3"’), 4.96 (d, J = 12.0 Hz, 1H,
ArCH,), 4.81-4.76 (m, 2H), 4.71-4.66 (m, 3H), 4.57-4.46 (m, 6H), 4.30-4.26 (m, 2H),
4.14-3.75 (m, 9H), 3.72 (s, 3H, CH3), 3.68-3.66 (m, 1H), 2.17 (s, 3H, CHs), 2.00 (s,
3H, CHs3), 1.99 (s, 3H, CH3), 1.76 (s, 3H, CH3), 1.71 (s, 3H, CH3), 1.63 (s, 3H, CHj3),
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1.10 (d, J = 6.4 Hz, 3H, CH3); °C NMR (100 MHz, CDCl3) & 171.2, 171.0, 170.4,
170.3, 170.2, 169.7, 169.0, 156.3, 138.4, 136.2, 134.0, 130.2, 129.1, 128.8, 128.5,
128.3, 128.0, 127.9, 127.7, 127.5, 127.4, 102.2, 99.0, 91.6, 77.4, 76.8, 75.4, 74.1,
73.0, 70.9, 70.3, 68.9, 68.5, 68.3, 66.7, 66.07, 66.0, 62.8, 60.8, 54.6, 52.6, 48.1, 47.5,
2297, 22.94, 20.8, 20.7, 16.7; HR-ESI-MS (m/z): [M + Na]" caled. for
Ce3H75024N3Na, 1280.4638; found, 1280.4702.

N-(Benzyloxycarbonyl)-0-(2,3,4,6-tetra-0O-acetyl-#-D-galctopyranosyl-(1—4)-6-
0-Benzoyl-a-D-galactopyranosyl-(1—3)-2,4-diacetimido-2,4,6-trideoxy-a-D-
galactopyranosyl)-L-serine methylester (18b):

A solution of NaBrO; (0.07 g, 0.47 mmol) in water (1.5 mL) was added to a clear
solution of 18a (0.1 g, 0.08 mmol) in EtOAc (1.1 mL). To this biphasic layer a
solution of Na,S,04 (0.07 g, 0.0.4 mmol) in water (2 mL) was added dropwise over 5
min. After 45 min. reaction mixture was quenched with aq. Na,S,0; solution and
extracted with EtOAc (30 mL x 3). Combined organic layers dried over Na;SQOu,
concentrated and chromatographed on silica gel (5% methanol: ethyl acetate) to
afford the desired product 18b as a white solid (70 mg, 82%). 'H NMR (400 MHz,
CD;0OD) 6 8.07 (d, J = 7.4 Hz, 2H, ArH), 7.51 (t, J = 7.4 Hz, 1H, ArH), 7.47 (t, J =
7.4 Hz, 2H, ArH), 7.30-7.28 (m, 5H, ArH), 5.43 (d, J = 1.8 Hz, 1H), 5.14-5.01 (m,
5H), 4.90 (m, 1H), 4.74 (d, J = 1.8 Hz, 1H), 4.57 (t, J = 9.2 Hz, 1H), 4.46 (t, J=4.0
Hz, 1H), 4.40-4.39 (m, 1H), 4.28-4.22 (m, 2H), 4.10-3.85 (m, 8H), 3.79-3.75 (m,
1H), 3.72 (s, 3H, CHj3), 3.71-3.68 (m, 1H), 3.57 (dd, J = 10.0, 3.6 Hz, 1H), 2.11 (s,
3H, CHs), 2.09 (s, 3H, CH3), 2.05 (s, 3H, CH3), 1.94 (s, 3H, CH3), 1.88 (s, 3H, CHj3),
1.85 (s, 3H, CH3), 1.09 (d, J = 6.4 Hz, 3H, CH;); °C NMR (100 MHz, CD;0D) &
173.3, 171.7, 170.7, 170.4, 170.3, 170.2, 169.9, 166.5, 156.7, 136.2, 133.0, 129.4,
129.2, 128.2, 127.9, 127.5, 127.3, 101.7, 98.4, 96.8, 76.3, 73.3, 70.6, 69.8, 69.4, 69.0,
68.7, 67.4, 66.9, 66.2, 64.9, 62.4, 60.6, 54.2, 51.4, 49.5, 21.5, 21.0, 19.5, 18.9, 18.8,
15.3; HR-ESI-MS (m/z): [M + Na]" calcd. for C49Hg024N3Na, 1078.3880; found,
1078.3940.

N-(Benzyloxycarbonyl)-O-(-D-galctopyranosyl-(1—4)-a-D-galactopyranosyl-
(1—3)-2,4-diacetimido-2,4,6-trideoxy-o-D-galactopyranosyl)-L-serine (19):
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A solution of NaOMe (35 mg) in MeOH (2 mL) was added to a clear solution of 18b
(33 mg, 0.03 mmol) in MeOH (2 mL) and water (2 mL) at 50 °C (pH 10). After
stirring the reaction mixture at the same temperature for 20 h, the reaction miture was
neutralized with AcOH until the pH adjusted to 6. Then solvents were removed under
reduced pressure and the crude product was chromatographed on silica gel (7:2:1
ethyl acetate: MeOH: H,O) to afford the desired product 19 as a white solid (20 mg,
87%). 'H NMR (400 MHz, CD;0D) & 7.38-7.29 (m, 5H, ArH), 5.12-5.08 (m, 2H),
4.99-4.90 (m, 2H), 4.74-4.69 (m, 1H), 4.43 (d, J = 8.0 Hz, 1H), 4.35-4.32 (m, 1H),
4.24-4.15 (m, 2H), 4.06-3.94 (m, 3H), 3.87-3.79 (m, 2H), 3.77-3.61 (m, 8H), 3.58-
3.45 (m, 2H), 2.03, 2.02 (2s, 3H, CH3), 2.02, 1.89 (2s, 3H, CHs3), 1.05, 1.03 (2d, J =
6.4 Hz, 3H, CH3); °C NMR (100 MHz, CD;0D) & 176.8, 174.9, 174.0, 173.8, 170.5,
158.3, 158.1, 138.3, 129.15, 129.09, 129.02, 107.0, 99.7, 99.1, 98.2, 97.9, 80.5, 77.1,
75.3,74.5,74.2, 73.3, 72.0, 71.9, 71.1, 71.0, 70.5, 67.7, 67.1, 66.3, 66.1, 62.9, 62.7,
61.5,57.7,51.3,51.1, 50.1, 24.1, 23.2, 23.1, 22.7, 17.0; HR-ESI-MS (m/z): [M + Na]"
calcd. for C33H49019N3Na, 814.2858; found, 814.2849.
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NAME SSK-6-ME-728-1H

EXPNO 2 .

EXENO i SSK-6-ME-728-1H

Date_ 20121014

Time 18.20

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2g30

TD 65536

SOLVENT CDC13

NS 15

DS 0

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 71.8

oW 60.800 usec

DE 6.50 usec

TE 291.7 K

Dl 2.00000000 sec

TDO : 1 OM
_._o\WF\

======== CHANNEL fl ========

— . AcO SPh

P1 13.50 usec 2

PL1 -1.00 dB . 2

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
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NAME SSK-6-ME-728-13C 0= @I~ QW N Qo
BRI LS 3588 SREREE
PROCNO 1
Date_ 20121014 // \\ /é
Time 18.40
INSTRUM spect
PROBED 5 mm PABEO BB-
PULPROG 2gpg30
™ 65536
SOLVENT coel3
NS 103
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 291.9 K
DL 2.00000000 sec
D1l 0.03000000 sec ,
TDO 1
======== CHANNEL fl ========
NUC1 13¢
Pl 8.75 usec
PL1 -2.00 dB
PLIW 56.53121948 W OH
SFOL 100.6228298 MHz o

CHANNEL £2 TVO\QL\mUS

CPDPRGZ waltzl6 cO
NUC2 1H
PCPD2 80.00 usec 2a
PL2 -1.00 dB
PL1Z 14.50 dB
PL13 14,50 @B
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6127574 MHz
Wwow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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SSK-6-ME-728~-COSY

N
OH » N
Iog\ hid X
AcO SPh » \ »e NAME SSK-6-ME-728-COSY
2 ts EXPNO 100
) a PROCNO 1
ppm Date_ 20121014
Time 20.46
INSTRUM spect
o PROBHD 5 mm PABBO BB-
—1.5  puLproc cosygpaf
TD 1024
SOLVENT cDpCl3
NS 16
DS 16
. L20 oW 3019.324 Hz
: FIDRES 2.948558 Hz
AQ 0.1696244 sec
RG 161
: DW 165.600 usec
DE 6.50 usec
F2.5 = 292.7 K
DO 0.00000300 sec
-/ Dl 1.00000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
-3.0 o 0.00033120 sec
======== CHANNEL f Eea————
NUC1 1H
@ PO 13.50 usec
Pl 13.50 usec
3.5 1 -1.00 4B
PL1W 10.56200695 W
SFOL 400.1317503 MHz
====== GRADIENT CHANNEL =====
4.0 GePNaMi SINE.100
) GPz1 10.00 %
Plé 1000.00 usec
1.b NDO 1
> ™D 161
SFO1 400.1318 MHz
~4.5  Fiores 18.753504 Hz
) SW 7.546 ppm
: FnMODE QF
* sI 2048
3 t SF 400.1300095 MHz
I WDW SINE
5.0 SSB 0
LB 0.00 Hz
G 0
PC 1.40
SI 512
5.5 2 QoF
sF 400.1300095 MHz
WDW SINE
T SSB o]
M _ , f LB C.C0 Hz
2.5 2.0 1.5 ppm ce o
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NAME SK-6-ME-561-1H
EXPNO 98
PROCNO 1
Date_ 20120607
Time 4.16
. 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 71.8
DW 60.800 usec OH
DE 6.50 usec - O
TE 292.8 K O SPh
D1 2.00000000 sec 2O
TDO 1
2b
======== 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
/
| *
T T T I I T I
10 9 8 7 6 5 0
il J I | i | i
(0] Mmﬂ4,1uuww iNkMy ﬁ14 ﬂG/ 7f ?V
= mT el el - ,Dy _DW -
. o <loilcilet o ) O o S sl
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w BeEeIghg
«® eMNWwo ™ 0 o DO N O WM -1

NAME SK-6-ME-561-13C © T O NG W N QU NOW M~ <
EXPNO 100 e feeenugd SRRRRECR 2
PROCND 1

Date_ 20120607 ///T\\ /é\\

Time 5.39

INSTRUM spect

PROBHD 5 mm PABEC BB-

PULPROG 2gpg30

3 65536 .

SOLVENT cDel3

NS 3108
. DS. 4

aWi 24036.461 Hz

FIDRES 0.366798 He

a9 1.3631988 sec

RG 2050

oW 20.800 usec

DE 6.50 usec

T 293.1 ¥

Dl 2.00000000 sec

P11 003000000 sec

D0 1 OH

====—=== CHAWNEL fl ======== IO\g\

wucl 13¢

31 8.75 usec Bz0 SPh

PL1 -2.00 dB

PLLW 56.53121948 W 2b

sFo1 100.6228298 MHz

======== CHANNEL f2 ========

CPDPRGZ waltzlé

nUC2 18

PCPD2 §0.00 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

5702 400.1316005 MHz

51 32768

SF 100.6127563 MHz

WoW EM

358 0

LB 1.00 Hz

B o

BC 1.40

T T T T T T T T T T T T T T T T T T T T T T T
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SK-6-ME-561-COSY

OH Wo
IO\%\ w-\ YW Pl
B20 SPh W3 ity NAME SK-6-ME-561-COSY
\? ;r EXPNO 99
PROCNO 1
2b ;s, ppm Date_ 20120607
Time 4.20
[ INSTRUM spect
A PROBHD 5 mm PABBO BB-
. " PULPROG cosygpaf
S | 1.5 D 1024
P [ SOLVENT cDpel3
\ NS 16
DS 16
H 7 F SWH 3467.406 Hz
i ; FIDRES 3.386139 Hz
i AQ 0.1477108 sec
7 _ \m\ r2.0 & 161
< DW 144.200 usec
i g DE 6.50 usec
i TE 292.5 K
J i DO 0.00000300 sec
: D1 1.00000000 sec
[ 2.5 o3 0.00000400 sec
‘ D16 0.00020000 sec
NO 0.00028840 sec
a ======== CHANNEL £l ========
NUC1l 1H
|w° PO 13.50 usec
Pl 13.50 usec
' PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1316586 MHz
3 \@ -3.5 ====== GRADIENT CHANNEL =====
Ve GPNAM1 SINE. 100
. Gpal 10.00 %
P16 1000.00 usec
- NDO 1
D 256
4.0 SFO1 400.1317 MHz
FIDRES 13.544613 Hz
SW 8.666 ppm
FnMODE QF
v SI 2048
t SF 400.1300095 MHz
L WDW SINE
4.5 SSB 0
LB 0.00 Hz
GB 0
PC 1.40
1 mHN 512
MC: QF
5.0 SF 400.1300095 MHz
. [ Wwow SINE
T T T T T T T T ' 5B 0
LB 0.00 Hz
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm & 0
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SSK-6-ME.-531-1H

NAME SSK-6-ME.-531-1H

EXPNO 1

PROCNO 1

Date_ - 20120403

Time 0.41

INSTRUM spect

PROBHD 5 mm PABBC BB-

PULPROG zg30

D 65536

SOLVENT CDC13

B 24

DS 0

SWH 8223.685 Hz

FIDRES 0.125483 Hz

agQ 3.9846387 sec

RG 32

DW 60.800 usec

DE 6.50 usec N3

TE 294.7 K

Dl 2.0000000C¢ sec O
TDO 1 AcO SPh
======== CHANNEL fl ======== N3
NUC1 1H

Fl 13.50 usec 3Ja
PL1 -1.00 dB

PLIW 10.56200695 W

SFO1 400.1324710 MHz

S1 32768

SF 400.1300095 MHz

WOW EM

$SB 0

LB 0.30 Hz

GB 0

PC 1.00

I
|
P r i
A ‘
)
T T T T T T T T
9 6 4 3 2 1 ppm
U c Pt I
. ‘%, EI: 2l
<< i @i Rl
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LTS

NAME S3K-6-ME-535-1 A v e Oo~n &~ PR,
EXPNG 1 A ow nonamns oo o I
54 S 0ad8 6 Ll d s oo & '
.nmmmzo 20120403~ iR RN NI @ o & o
W N7 I
IHSTRUM spect
PROBED 5 ma PABBG BE-
PLYPROG 29pg30
=D 5536
SOLVENT cpels
Ns 54
D3 4
sWH 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 2059
oW 20.800 usec
DY 6.50 usec
B 294.4 X
b1 2.00000000 sec
D11 0.03000000 sec o
™0 1 gmﬂj
Fm====== CHANNEL f. ====—=-= AcO
NUCL 13C Na
Pl 8.75 usec
PL1 ~2.00 dB 3a
PL1W 5653121948 ¥
srol 700.6228298 MHz
=mm===== CHANNEL £2 ========
CPDPRG2 waltzi6
NuC? 14
PCPD2 80.00 usec
PL2 “1.00 ae
PL12 14.5C dz
P13 14.5¢ a3
PL2W 10.56200695 W
sL12w 0.29767781 W
PL1IW 0.29767781 W
SFO2Z 400.,1276005 MHz
s1 32768
SF 100.6127573 MEe
wowW EM
SSB o
L3 1.00 nz
3 0
BC 1.40
"
.1 T T T T T T T T T T T T T T T T T T T T
200 190 180 70 160 150 143 130 120 110 100 9C :14 70 60 50 40 30 20 10 ppm
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NAME SSK-6-ME-474-1H

S29

N : SSK-6-ME-474~1H
Date_ 20120129
Time 18.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD . 65536
SOLVENT cpCl3
NS 29
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
aQ 3.9B46387 sec
RG 114
DW 60.800 usec
DE 6.50 usec
TE 294.4 K N3
D1 2.00000000 sec
TDO 1 - [0}
BzO SPh
======== CHANNEL fl ======== N
NUCL 1H 3
Pl 13.50 usec 3h
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300095 MH=z
WDW EM
SSB o]
LB 0.30 Hz
GB o]
PC 1.00
/ Iy
T T T T T T T T
10 9 8 7 ] 5 4 0
) I "
. A J \/
H g K
i~ intlnilnilc ls ol lolc|al lesi
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o ©
NAME SSK-6-MR-474-13C - o faling - w0 w
EXPNO 2 - < © =0 S 2 =
PROCRO z e & 0 wnm o e ~ "
Date_ 20120129 N o © e 0o — <
Time 18.58 4 p ‘ ; 7
TNSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT CDCL3
us 220
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 32
DW 20.800 usec N
DE 6.50 usec 3
TE 295.1 K
D1 2.00000000 sec Q sPh
D1l 0.03000000 sec
TDO 1 Bz0
N3
====z=== CHANNEL fl ========
wucl 13¢ 3b
Pl §.75 usec
PLL -2.00 dB
PLIW 56.53121948 W
SFO1 100.6228298 MHz
==zz==== CHANNEL f2 ==ws====
CPDPRG2 waltzl6
NUC2 18
PCPD2 80.00 usec
PL2 ~1.00 dB
P12 14.50 dB
PL13 14.50 @B
PLZW 10.56200695 W
PL12W 0.28767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
sI 32768
SE 100.6127690 MHz
WDW EM
58B 0
LB 1.00 He
GBE Q
PC 1.40
L " N "
Py ooy Gt
T T T T T T T
200 199 180 1790 110 100 90
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SSK-6~ME-474-COSY

Ny -1 b
PO
WO 42
BzO SPh iy oS NAME SSK-6-ME-474-COSY
Z EXPNG 17
3 % ppm PROCNO 1
3b - pate_ 20120129
Time 20.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
~0 PULPROG cosygpgf
LY @ ™ 1024
1.5 SOLVENT cDCl3
NS 16
DS 16
SWH 3472.222 He
] FIDRES 3.390842 Hz
2.0 AQ 0.1475060 sec
- RG 362
DW 144.C00 usec
DE 6.50 usec
TE 294.1 K
Do 0.00000300 sec
F25 o 1.00000000 sec
D13 0.00000400 sec
Ve L16 0.00020000 sec
yd INO 0.00028800 sec
;
L CHANNEL f1
3.0 NUC1 18
- PO 13.50 usec
Pl 13.50 usec
EL1 -1.00 dB
PL1W 10.56200695 W
-3.5 srol 400.1315610 MHz
====== GRADIENT CHANNEL =====

4.0 5o 1
D 203

SFO1 400.1316 MHz

FIDRES 17.104542 Hz

- W 8.678 ppm
1 M 4.5  FaMoDE oF
SI 2048

SF 400.1300095 MHz
WDW SINE
ssB 0

L LB 0.00 Hz
~ m.o GB Q
p— BC 1.40
= ST 512
MC2 QF

SE 400.1300095 MHz
8.5 wow SINE

T T T T T T T T T mww 0 om u

. z

. 85 5.0 4.5 4.0 3.5 3.0 25 2.0 15 ppm e 0
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD"
PULPROG
TD
SOLVENT

S8K-6-ME-570~H1

1
20121221
21.12
spect

5 mm PABBO BB-
zg30
65536
CDC13

11

0
8223.685
0.125483
3.9846387

292.9
1.00000000
1

CHANNEL f1 ==sss=s==

-1.00
10.56200695
400.1324710

32768
400.1300084

EM

0
0,30
0
1.00

S8K-6-ME-570-H1

PhthN

0
mNof\mg

N3

o
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r~ o OHmETOWNDTO
= BOLTOEO - NI~ ~ M NODOMO © @ @
HAME SSK-6-ME-570-13C o W 3N ggwe e a @ WN®oes < © <
e 03 © o SOOI NNNNNN ©® NNGoo o = ~
BELPNO - - T e b= S N N o A KA1 o -
PROCHO 1
e | S NP
Time 0.36 i
INSTRUM spect
PRCBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 144228
SOLVENT CDC13
NS 4971
DS 4
SWH 24038.461 Hz
FIDRES 0.16667C Hz
20 2.9999924 sec
RG 2050
oW 20.800 usec
DE 6.50 usec PhthiN
TE 292.7 K
- DL 2.50000000 sec . o]
wWW o,uwooooom sec BzO SPh
N3
CHANNEL {1 =====u==
nuel 13¢ 4
Pl 8.75 usec
PL1 -2,00 dB
PLIW 56.53121948 W
SFO1 100.6228298 MHz
======== CHANNEL 2 =—======
CPDPRG2 waltzl6
NUC2 14
PCPD2 80.0C usec
PL2 -1.0C dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
BL12W 0.29767781 W
PLL3W 0.23767781 W
SFOZ 400.1316005 MHz
ST 32768
SF 100.6127558 MHz -
WOW EM
582 0
LB 1.06 Ez
GB c
2 1.40
i
i
H
A J J
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SSK-6-ME-570-COSY

W-6

PhthN

BzO SPh

WG

A

wa
i H-i

w3

gl

haks

__ ppm

2.0

2.5

3.0

3.5

4.5

5.0

5.5

4.5

4.0

3.5

3.0 2.5

2.0

15

ppm

NAME SSK-6-ME-570-COSY
EXPNC 100
PROCNO 1
Date_ 20121222
Time 9.25
TNSTRUM spect
PROEBHD 5 mm PABBO BRB-
PULPROG cosygpgf
D 1024
SOLVENT CDCl3
N& 16
DS 16
SwH 3607.504 Hz
FIDRES 3.522953 Hz
ag 0.1419764 sec
RG 287
oW 138.600 usec
DE 6.50 usec
TE 292.3 K
oo 0.00000300 sec
ol 1.00000000 sec
o013 0.00000400 sec
Dl6 0.00020000 sec
INO 0.0002772C sec
CHANNEL f1
NUC1 1H
PG 13.50 usec
Pl 23.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFOL 400.1316632 MHz
GRADTENT CHANNEL =====
SINE.100
10.00 %
200C.00 usec
1
203
£00.2317 MHz
17.770971 Hz
2.016 ppn
OF
2048
4C0.1300095 MHz
SINE
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

SSK-6-ME-563-1H
1

1

20120516

18.01

spect

5 mm PABBO BB-
zg30

65536

cDC13

11

0
8223.685 Hz
0.125483 Hz
3.9846387 sec
90.5
60.800 usec
6.50 usec
293.1 K
2.00000000 sec
1

CHANNEL fl ========

13.50 usec
-1.00 dB
10.56200695 W
400.1324710 MHz
32768
400.1300095 MHz
EM
[
0.30 Hz
0

1.00

SSK-6-ME-563-1H

HO

o
BzO SPh

N3
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[1-3
#7100

207>

328
241
038/

3.46

(-]
- o -

1,00
1>

N~

0.85 "
3.20

ppm
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- —wNS Y
«© WKW ONMNO MNO W™ v~ - «©
NAME SSK-6-ME-563-13C w R R @MLK T & ~
EXPNC 2 ES epeagad grRhEeRRg 2 ¢
PROCHNO 1
Date_ 20120516 %//\\ / %\ _
Time 18.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 307
hEy 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 293.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13¢
Pl 8.75 usec
PL1 -2.00 dB
PLIW 56.53121948 W
5FOL 100.6228298 MHz
s===—=== CHANNEL f2 ========
CPDPRG2 waltzl6 ]
Nucz 1H SPh
PCPD2 80.00 usec BzO
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
SI 32768
SF 100.6127549 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T
210 200 198 180 170 160 150 140 130 120 110" 100 90 80 70 60 50 40 30 20 10 4 ppm
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NAME SSK-6-ME-773-1H
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EXENO 9 _ _

PROGNG b SSK-6-ME-773-1H

Date_ 20121130

Time 23.19

INSTRUM spect

PROBHD 5 mm PABBC BB-

PULPROG 2930

™ 65536

SOLVENT CDpCl3

NS 12

DS 0

SWH - 8223.685 Hz

FIDRES 0.125483 Hz

aQ 3.9846387 sec

RG 64

DW 60.800 usec

DE 6.50 usec

TE 293.8 K

D1 2.00000000 sec

TDO 1

======== CHANNEL fl ==s=s====

NUcL 1H

1 13.50 usec AcO

PLL -1.00 B WW fo)

PLIW 10.56200695 W

SFOL 400.1324710 MHz HO SPh

s1 32768 6 N3

SF 400.1300095 MHz

wWowW EM

SSB a

1B 0.30 Hz

GB 0

pC 1.00
f

r T T T T T T T T T

10 9 8 7 6 5 4 3 2

Iy Xf xf i \ B
f ~\4_4 Q) 14 ,\9_1 JSK } GJ I
R AR 1© - = o ~ - <
P pE i < inile i i lesh T.



17173
133.47
131.95
129.05
128.36
——86.56
77.52
77.20
76.88
73.36
73.09
7217
—— 62.45
——20.92
——16.93

<
ya
N\

NAME SSK-6-ME-773-13C

EXPNG 21

PROCNO 1

Date._ 20121201

Time .21

INSTRUM spect

PROBED 5 mm FRBBO BB-

PULPROG 29pg30

™D 65536

SOLVENT cpcl3

NS 104

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

a0 1.3631968 sec

RG 2050

ow 20.800 usec

DE 6.50 usec

TE 294.0 K -
D1 1.00000000 sec AcO
D11 0.03000000 sec

D0 1 WW o .
======== CHANNEL fi ===n==== HO SPh
NUCL 13¢

Pl B.75 usec 6 Ns
PL1 -2.00 dB

PLIW 56.53121948 W

SFOL 100.6228298 MHz

==s===== CHANNEL f2 s=======

CPDPRG2 waltzl6

NuC2 1K

PCPD2 80.00

PL2 -1.00

PL12 14.50

PL13 14.50

PL2W 10.56200695

PL1ZW 0.29767781

PL13W 0.25767781

SFO2 400.1316305 MHz

s1 32768

SF 100.6127570 MHz

Wwow M

SSB 0

LB 1.00 Hz

5B 9

BC 1.40

r& [ B

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

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 20 80 70 60 50 40 30 20 10 0 ppm

S39



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

SSK-6-ME-773-COSY

Wy v W3 w2
AcO
0 Wi - [6)3} NAME $SK-6-ME-773-CCS
EXPNO 200
HO SPh ﬂu—us PROCNO z
Date 20121202
N -
6 3 Time 22.C6
o INSTRUM spect
& PROBHC 5 mm PAEBG BB-
°p H3.0 PULPROG cosygpqf
™ 1024
. SOLVENT cpel13
* NS 16
F3.2 s 16
SWH 3311.258
FIDRES 3.233651
- &, 2 aQ ©.1546740
e Sy 3.4 =z 144
. . oW 155.000
DE 6.50
= - TE 293.2
) 3.6 Do 0.00000300 s
o D1 1.000C0000
D13 ¢.00CC0o400
7 - D16 £.00020000
& 3.8 ND ©.00030200
y ' m==mm=== CHANNEL fl ===——====
4 4.0 NUCl “H
PO 13.50 usec
A Pl 13.50 usec
7 PL1 -1.00 d3
I r4.2 ol 10.56200695
3 d SFOL 400.1315442
s ====== GRADIENT CHANNEL
4.4 SPNEML SINZ. .00
. 5Pzl 10.00
P16 1000.00 -
| 4.6 NDD 1
! ™ 225
SFO1 4001315
|
3 FIDRES 14.716660
< —4.8  sw 3.275
AW FaMODz QF
i S1 2048
! SF 402.1323098
i -5.0 o aInE
HL 858
BERY LB
1 Gl
| -52°
. ST
W MCz
W % 5.4 Wow i
' T T T R T N T T T ioF
M 52 50 48 46 44 42 40 38 36 34 32 3.0 ppm cs
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NAME SSK-6-ME-587-1H
EXPNO 1
PROCNO 1
Date_ 20120604
Time 21.28
INSTRUM spect
PROBHD 5 mm PABBD BB-
PULPROG 2930
™ 65536
SOLVENT €DCL3
NS 27
DS 0
SWH 8223.685 Hz zulumwnﬂwr\
FIDRES 0.125483 Hz BzO SPh
j:te] 3.9846387 sec Zu
RG 80.6 7
DwW 60.800 usec
DE 6.50 usec
TE 292.6 K
Dl 2.00000000 sec
DO 1
======== CHANNEL f] ========
NUC1 1H
3 13.50 usec
PL1 © -1.00 dB
PL1W 10.56200695 W
SFOL 400.1324710 MHz
s1 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
‘ (
M
T T T T T T T T T
10 9 6 5 4 3 2 1 0 ppm
b L R )1 IR
g8 8 gz gl 5!
. s} e e e =
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bl MWW N

P LR WNO®©O - =M &
NAME S5K~6-ME-~387~13C v M OO0 oo MR N® O OO ~
EXPXC 2 ES ezgo2dazd srkEResgg b
PROCNC 1 . ; ) ) o
Date 20123608 | %‘X | :
Time” 21.32 ! f ! i
INSTRUM spect
PRCBED % mx FABRC BB~
PULPROG 29pg3C
b 53535
SOLvENT 25013
N8 138
D8 4
v 24038.451 He
FIDRES 0.36€798 Ez
A0 1.3631988 sec
G 2050
oW 20.800 usec
DE 6.50 usec
TE 283.1 ¥ ‘
01 2.00000000 sec
D11 003000000 sec
700 1
======== CHANNEL fl
NUCL
21 N ¢]
PL] -2.00 3
PLIW 56.53121948 mw%\mvj
SFO1 100.622825%R MHz Zw
======c: CHANNEL 2 ======== . 7
CPDPRG2 waltzle
Nuc2 *H
PCPD2 80.00 usec
PLZ S1.00 a8
P12 14.5¢ aB
PL13 14.50 db
PL2W 10.56200695 W
PL12W 029767781 W
2L13W 0.2976778. W
sF02 £00.13160C5 MAz
s1 32768
SF 100.6127558 Mz
Wow EM
558 o
LA 190 Bz
GB bl
rC 130

I

| N
.
T T T . T : T T T - . . ; :
210 200 180 180 170 160 150 140 130 120 e 100 0 80 70 60 50 40 30 20 10 0 ppm
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SK-6-ME~587-COSY

0
Mw%mvj

N3
7

o

w?

W

Wl

woly

ppm

1.5

2.0

2.5

3.0

3.5

4.0

4.5

- 5.0

5.5

5.5

5.0

4.5

4.0

3.5

3.0

25

2.0

1.5

ppm

NBME SK-6-ME-587-COSY

EXPNO 2

PROCNO 1

Date 20120606

Time 23.10

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG cosygpqf

TD 1024

SOLVENT CpC13

NS 16

Ds 16

SwH 3649.635 Hz

FIDRES 3.564097 Hz

AQ 0.1403380 sec

RG 203

DW 137.000 usec

DE 6.50 usec

TE 293.4 K

DO 0.00000300 sec

ol 1.00000000 sec

D13 0.00000400 sec

Dlé 0.00020000 sec

IND 0.00027400 sec
HANNEL f1

NUC1 1H

PO 13.50 usec

Pl 13.50 usec

PL1 -1.00 dB

FLIW 10.56200695 W

SFOL 400.1316734 MHz

====== GRADIENT CHANNEL =====

GPNAM1 SINE.100

GPZ1 10.00 %

Plé 1000.00 usec

NDO 1

TD 256

SFO1 400.1317 MHz

FIDRES 14.256411 Hz

sW 9.121 ppm

FnMODE QF

ST 2048

SF 400.1300095 MHz

WDW SINE

SSB Q

LB 0.0C Hz

GB [

PC 1.40

8% 512

MC2 QF

R 430.1300095 VMHz

WDW SINE

S5B 0

LE 0.00 Hz

GB 0
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PROCNO 1

Date_ 20120212

Time 1.1s

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

™ 65536

SOLVENT CDC13

NS - 12

DS i}

SWH 8223.685 Hz

FIDRES 0.125483 Bz

AQ 3.5846387 sec

RG 181

oW 60.800 usec

oE 6.50 usec

TE 293.7 K

1 2.00000000 sec

DO 1

,

======== CHANNEL fl ==s======

NUC1 1H

Pl 13.50 usec Zu

PL1 2100 dB

PLIW 10.56200695 W o

SFO1 100.1324710 MHz

s1 32768 AcO

SF 400.1300095 MHz N3

WDW EM o OOJ

3SB 0 /:\

LB 0.30 Hz 93 NH

GB Q

BC 1.00

. i
J J 4 Fai! —
| _ | IV
T T ; T T T T T T T 1
10 9 8 7 6 5 3 2 1 0  ppm

J I | | W ||
18 - 3 13| 4Mw 8 3!
P I< i b= a - iy
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™ 0

© « oM
NVAME SSK-ME-705-13C o o 3]
EXPNG 1 ~ © 28
PROCNC 1
Date_ 20120916 w 7 7 ;
Time 21.16
INSTRUM spect
PROBHD 5 mm PABEO BE-
PULPROG 29pg30
D 65536
SOLVENT coels
¥8 5839
D8 4
SWEL 24038461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 2050
oW 20,800 usec
DE 6.50 usec
TE 292.6 K
Dl 1.00000000 sec
D1l 0.03000000 sec
™0 1
======== CHANNEL £l ========
nucl 13¢
Pl 8.75 usec N3
PL1 -2.00 dB I
BLIW 56.53121948 W o
5F01 100.6228298 Miz
======== CHANNEL £2 ======== AcO Ny
CPDPRG2 waltz16 (o] CCly
NUC2 18 J._“
PCPD2 80.00 usec
PL2 -1.00 dr NH
PL12 14,50 dB
PL13 14.50 dB 9a
PL2W 10.56200695 W
PLI2W 0.29767781 W
BL13W 0.29767781 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6127515 MHz
WDW EM
553 0
LB 1.00 Hz
GB 0
eC 1.40

L
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T T - ;

T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90

77.52
77:20
76.88

7161

——67.62

——63.51

— 5747

—20.79

——17.34

%
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NAME SSK-6-ME-666-1H
EXPNO 2
PROCNO 1
Date_ 20120710
Time 18.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
™D 65536
SOLVENT cpel3
NS . 17
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
RQ 3.9846387 sec
RG 90.5 N
bW 60.800 usec 3
PE 6.50 usec
TE 293.5 K 0
pl 2.00000000 sec
TDO 1 Bz0 N
30._CCl
======== CHANNEL fl ======== . /j\
NUC1 1H NH
Pl 13.50 usec 9b
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
r
T T T T T T
10 9 8 7 6 5
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NAME SSK~6-ME-~666-13C
3

ME- - EXPNO 3
SSK-6-ME-666-13C PROCHO 1
&~ © M0 Date_ 20120710
S e e 59 wRERRE 3 5 Tl
. P e e . . . spec
88 nRRY §3  FEgfgd g = PROBID 5 mm PASED. mE-
PULPROG 2gpg30
N = 2%
SOLVENT cDels
NS 681
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aD 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 294.3 K
N3 Dl 2.00000000 sec
D1l 0.03000000 sec
6] TDO 1
BzO N =ms===== CHANNEL fl =======—
3 NUC1 13¢
OJ._\OO_U Pl 8.75 usec
. PL1 -2.00 dB
9 NH PL1W 56.53121948 W
b sFo1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
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
SI 32768
SF 100.6127546 MHz
‘ WDW EM
558 0
1B 1.00 Hz
GB 0
BC 1.40
, |
T T T T T T T T T T T T T T T T T T T T T
180 180 170 160 150 140 130 120 110 -100 90 80 70 60 * 50 40 30 20 10 PP

-
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Zme WMWImIZm\wwN1H:
EXPNO 1

SSK-6-ME-532-1H

S48

PROCNO 1
Date_ 20120918
Time 0.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™D 65536
SOLVENT CcDC13
NS 14
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
a0 3.9846387 sec
RG 80.6 N
oW 60.800 usec '3
DE 6.50 usec
TE 292.9 K o
Dl 2.00000000 sec AcO
D0 1 , Ny
======== CHANNEL fl ======== &)
NUC1 1H J
Pl 13.50 usec -
PLL -1.00 dB A
PLIW 10.56200695 W CbzHN™ "CO,Me
SFOL 200.1324710 MHz
sI 32768 1
SF 400.1300095 MHz ao
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
/
/ f /! /
| T T T T
9 8 7

4
| \ x \ .\_L—_._ AL
oy w| [ofeo|~|cd]w]
6@ (3] =] ”.u,_ /= .MMT_
= . | i leil <] e leil =l =len =

) —
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o 0 (== -2
™~ S NN o HNODEOoO®MNQ - YW - Q
NAME SSK-6-ME-532-13C O © © & 0 © B < i e R B B A A N~ e
E¥ENO 2 M~ w NN o e~ OOMEONMNY M (=N s
L o - - o e @ P= == I~ I~ @ W W © DWW N~
PROCNO 1 | L v
I AV | SNNZ N
Tine 5.07
INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG 2gpg30
0 65536
SOLVENT CDCL3
S 15¢C
DE 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec Zw
TE 293.4 K
D1 2.00000000 sec WW “O
D1l 0.03000000 sec
DO 1 AcO _
Na!
======== CHANNEL {1l ======== D
NUC 13c
Pl 8.75 usec J
PL1 -2.00 dB L/
PL1W 56.53121948 W
srol 100.6228298 MHz CbzHN™ “CO;Me
——w===== CHANNEL f2 ======== 1lax
CPDPRGZ waltzl€
Nucz 1H
BCPDZ 80.00 usec
PL2 -1.00 4B
P12 14,50 dB
PL13 14.50 dB
PL2W 10,56200€695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6127564 MHz
Wow EM
58B [
LB 1.00 Ez
GB 0
BC 1.40
- _ ) 7 " : ]
"
T T . | T T T T T T T T T T
210 200 190 180 170 160 110 100 30 80 70 60 50
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S5SK-6-ME-532-C0OSY

o
W Lt NAME SSK-6-ME~532-COSY
EXPNQ 2
m PROCNC n
»\ pp Date_ 20121007
Time 15.39
, .‘q INSTRUM spect
- B PROBID 5 mm PABEBO BB-
x PULPROG cosygpqf
46 @ 7024
SOLVENT CpCl13
NS 16
DS L6
, SWH 3255.208 He
—2.0 FIDRES 3.178914 Hz
AQ 0.1573364 sec
RG 228
Zu . W 153.600 usec
CE 6.50 usec
0 s F2.5 e 293.4 K
ACO \ Do 0.00000300 sec
cl Na| cl 1.00000000 sec
3 D13 0.000004C0 sec
8] L3.0 Dlé 0.0C0200C0 sec
u/ . HO 000030720 sec
====sm== CHANNEL fl ========
CbzHN™ ~COMe 3 NOCL 10
. [ PO 13.50 usec
= .
H— w m Pl 13.50 usec
llaa ) .ﬁ PL1 S1.00 ¢B
|]IU.W t PL1W 10.56200695 W
g ' SFO1 400.1315146 MHz
> T g Lag
. ====== GRADIENT CHANNEL s=cs=
GPEAML STNE.100
Gpzl 16.00 &
P P16 1000.00 usec
- ] -8 P 4.5 oo 1
3 ] ™ 256
3 s : SFO1 400.1315 MHz
s = i FIDRES 12.715586 Ez
. t SW 8.135 ppm
| » pp
% ,_ 5.0 FnMODE or
ST 2048
~ m ry SF 4001300095 MH:
i m WoW SINE
L SSB
i 5.5 i
Ga
5 PC
7 SI
- Mc2
| 6.0 ue
i WLW
T T T P T T e i oE
6.0 5.5 5.0 45 4.0 35. 30 25 2.0 1.5 ppm cF
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SSK-6-ME-480-2..-1H
NAME S8SK-6-ME-480-2..-1H
EXPNC 99
PROCNO k
Date_ 20120202
Time 0.56
INSTRUM spect
PROBHD 5 mm PABBC BB-
PULPROG zg30 N
TD 65536 3
SQLVENT CDC13 o
NS 22
DS 0 BzO
SWH 8223.685 Haz N3
FIDRES 0.125483 Hz 0
AQ 3.9846387 sec .
RG 9G.5
D 60.800 usec
DE 6.50 usec . CbzHN COMe
TE 295.1 K
D1 2.00000000 sec 11ba
TDO 1
======== CHANNEL fl ========
NUCL 1H
pl 13.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300095 MHz
WDW EM
S8B 0
LB 0.30 Hz
GB 0
PC 1.00

T
3 2 1 0 ppm

369>
564"
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<+ ~ ctomoo

~ =4 ONKNKNY® © NOOMNOWeN~N~TO @

%} o <+ O W oo ] DNBEHTOQONNGO - ©

© © MONANN o KMNOSONWOYE N0 [ el

- - PR RL LA o NMNKR®G®O$6 W = S
| AN\VZS | Ve _ |

Y
s
N
N

CbzHN™ "CO,Me

11bo

CPDPRG?
Ris{eld
PCPL2
PL2

T T3 T T T T T T T T T T T T

T T T T T
210 200 180 180 170 160 150 140 130 120 110" 100 20 80 70 60 50 40 30 20 10 Q ppm
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SSK-6~-ME-480-2-COSY

M NAME SSK~6-ME-480-2-COSY
A EXPNO 100
2 PROCNO 1
= a Date_ 20120202
o N Time 0.59
A3 INSTRUM spect
e L - - W . R PROBHD 5 mm PABBO BB-
Iw W PULPROG cosygpqf
. ™D 2048
$ SOLVENT cpel3
& ~ NS 16
5 DS 16
@, { 4.0 SWH 3612.717 Hz
N Y, (8 FIDRES 1.764022 Hz
3 i aQ 0.2834932 sec
! L RG 203
o} ! 4.2 oW 138.400 vsec
BzO m DE 6.50 usec
N § TE 295.1 K
3 | L44 0.00000300 sec
[¢} . D1 1.50000000 sec
H i D13 0.00000400 sec
; 16 0.00020000 sec
¥ o o 0.00027680 sec
CbzHN" “CO,Me @ s -4.6
======== CHANNEL fl s=======
NUC1 1H
11ba PO 13.50 usec
lh.m Pl 13.50 usec
PL1 ~1.00 dB
PLIW 10.56200695 W
r | gq SF 400.1316153 MHz
====== GRADIENT CHANNEL =====
GPNAM1 SINE. 100
6Pzl 10.00 %
5.2 rie 1000.00 usec
NDO 1
™ 256
SFOL 400.1316 MHz
5.4  Fipres 14.112142 Hz
SW 9.029 ppm
FRMODE oF
ST 2048
@ @ 5.6 sr 400.1300095 MHz
K WOW SINE
E SSB [
E LB 0.00 Hz
s 5.8 a8 2
v ] pC 1.40
ST 512
MC2 QF
-6.0 SF 400.1300095 Mz
WOW SINE
T T T T T T T T T T , , 58 0
. 3 LB 0.00 Hz
. . 60 58 56 54 52 50 48. 46 44 42 40 38 ppm cB 0
.
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SSK-6-ME-480-3-1H

NAME SSK-6-ME-480-3-1H

EXPNO 1

PROCNO 1

Date 20120201

Time 18.23

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

D 65536

SOLVENT cDCl3

NS 16 N3

DS 0

SWH §223.685 Hz Q
FIDRES 0.125483 Hz BzO 0
AQ 3.8846387 sec N
RG 50.8 3
DW 60.800 usec CbzHN CO,Me
DE 6.50 usec .

TE 295.1 K

Dl 2.00000000 sec 11bp
TDO 1

—======= CHANNEL fl ===—====

NUC1L 1H

Pl 13.50 usec

PL1 -1.00 dB

PL1W 10.56200695 W

SFO1 400.1324710 MHz

s1 32768

SF 400.1300095 MHz

WDW EM

5SB 0

LB 0.30 Hz

GB 0

BC 1.00
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S8X-6-Mk- 480-3-13C
2

77.52
77.20
76.88
69.73
69.54
67.14
63.06
61.05
54.37
52.92

1375
—17.32

—0.12

/
=
~
A
X

N3

0
mNoWl\o
N

CbzHN™ "CO,Me

11bB
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EXPHO H % M
PROCHD 1 ] o
Date_ 20120201 ~e ]
Time 18.28
INSTRUM spect 7 _ 7 //./{\
PRCBHL 5 mm PABBO 32—
PULPROS 2gpg30
™ 65536
SOLVENT €DCL3
us 101
DS 4
SWH 24038, 461
FIDRES ¢.366798
a0 1.3631988
RG 2050
DW 20.800
DE £.50
TE 295.8
D1 2.00000000
D1l 0.03000000
TDO 1
======== CHANNEL fl =n======
NUCI 13c
P1 §.75
PL1 -2.00
PL1W 56.53121948
SFOL 1C0.6228298
- em== CHANNZL £2 —======x
CEDP: waltzl
nye? H
BCPD2 8C.CO
PL2 -1.00
PL12 14.50
PL13 14.50
PL2W 10.56200695
PL12W 0.29767781
PL13W 0.29767781
SFO2 400.1316005
ST 32768
ST 100.6127590
WOW B
5SB ¢
LB v
GB 0
pC r.40
T T T
210 190 180

T T T T T T T T T T

90 80 70 60 50 40 30 20 10 0
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Zbgm mmmrmwzm\qoqvwm .
Expo H SSK-6-ME-T07-1H

PROCNO 1
Date_ 20121026
Time 23.52
INSTRUM spect
PROBHD 5 mm PABBC BB-
PULPROG 2930
TD 65536
SOLVENT cpel3
NS 10
b3 0
SWH 8223.685 Hz
FIDEES 0.125483 Hz
aQ 3.9846387 sec
RG 32
oW €0.800 usec N
DE 6.50 usec 3
TE 293.8 K 0
D1 1.00000000 sec
TDO 1 IOW T
! Nal
======== CHANNEL fl ======== (o)
NUC1 1H
Pl 13.50 usec
PL1 -1.00 dB 2
PL1W 10.56200695 W CpozHN™ “COMe
SFO1 400.1324710 MHz
S1 32768 12
SF 400.1300092 MHz
WDOW EM
S55B Q
LB 0.30 Hz
GB 0
PC 1.00
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L= < eoge & FREREEBG88838 =
6 |

WAME SSK-6-ME-707-13C _ _ _ < ‘ //“\\\

EXPNO 10 _

PROCNO 1

Date_ 20121026 )

Time 23.55

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2gpg30

TD 65536

SOLVENT cDCl3

NS 121

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

a0 1.3631988 sec Ny

RG 2050

oW 20.800 usec ' 0

DE 6.50 usec

TE 294.0 K HO

D1 2.00000000 sec . Ny

D11 0.03000000 sec (o]

TDO 1

CHANNEL f1

NUC1 13¢ Me

PL 8.75 usec CbzHN €O

PL1 -2.00 dB 12

PL1W 56.53121948 W

SFO1 100. 6228298 MHz

======== CHANNEL £2 ========

CEDPRG2 waltzl6

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

SI 32768

SF 100.6127637 MHz

WDW EM

SSB 0

1B 1.00 He

GB 0

PC 1.40

T T T T T T T T T T T T T T T T T T T T T
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-707-COSY

Ng
(o]
NRME §8K-€-ME-707-COSY
Zu_ NK EXPNO 2
PROCNO 1
ppm Date__ 20121028
Time 21.46
INSTRUM spect
PROBHD S mm PABBU BB-
@y k g o PULPROG cosygpqf
g ™ 1024
3.5 SOLVENT cpel3
; NS 16
N DS 16
. SwH 2893.519 Hz
d FIDRES 2.825702 Hz
) 0.1769972 sec
4 ! RG 228
oW 172.800 usec
L DE 6.50 usec
4.0 TE 293.2 K
DO 0.00000300 sec
Dl 1.00000000 sec
D13 0.00000400 sec
Dl6 0.00020000 sec
Vs INO 0.00034560 sec
\
======== CHANNEL fl ========
4.5 NUC1 18
% > 20 13.50 usec
= Pl 13.50 usec
PL1 ~1.00 dB
PL1W 10.56200695 W
4@ SFOL 400.1317523 MHz
====== GRADIENT CHANNEL =====
GPNAML SINE.100
5.0 el 10.00 %
P16 1000.00 usec
—— NDO 1
oo D 215
] SFO1 400.1318 MHz
+ S8 FIDRES 13.458199 Kz
£ SW 7.231 ppm
FnMODE QF
SI 2048
5.5 SF 400.1300095 MHz
WOW SINE
$SB 0
LB C.00 Hz
GB 0
W % BC 1.40
i ST 512
MC2 QF
L SF 400.130C095 MHz
| 6.0 WOW SINE
T T T T T T T T T T T T T T soe 509
. 6.0 58 56 54 52 50 48 46 44 42 40 38 36 34 ppm ocs 0
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NAME 55K-6-ME~637~1H

EXPNO 2 S5SK-6-ME-637-1H
PROCNO 1
Date_ 20120717
Time 10.13
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2g30
TD 49340
SOLVENT CDC13
NS 10
DS 0
SWH 8223.685 Hz
FIDRES 0.166674 Hz
AQ 2.9999220 sec
RG 32
DW 60.800 usec
DE 6.50 usec HO OBz
TE 293.3 K )
D1 1.00000000 sec O
TDO 1 BnQ
CHANNEL f1 BnOopp
NUCl 1H 14
Pl 13.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300101 MHz
WDW EM :
SSB 0
LB 0.00 Hz
GB Q
PC 1.00
¢
]
x? 1 L
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@ O N M PEONMNO DG TN
< 8N ol eandsalabin = <«
NAME SSK-6-ME-637-13C 9 B O BBMOCD®® DD D = <
EXPNO 1 2 AR AR R R i i & 2
PROCNG 1
Date 20120902 _ _ 7 ////§\ _ 7
Time 15.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT cne13
NS 222
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 2050
oW 20.800 usec
DE 6.50 usec
TE 293.3 K
D1 2.00000000 sec ’
D1l 0.03000000 sec
D0 1
======== CHANNEL fl ======== E 0B
nUC1 13¢ z
Pl 8.75 usec HO
PL1 -2.00 dB 0
PL1W 56.53121948 W
SFOL 100.6228298 MHz BnO Bnb
n
—===—c=—= CHANNEL f2 ======== OoMP
CPDPRG2 waltzl6
NUC2 1H 14
PCPD2 80.00 usec
BL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL1Z2W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
ST 32768
SF 100. 6127572 MHz
WOW EM
SSB 0
LB 1.00 Hz
GB 0
2C 1.40
T T T
210 200 190 180




HAME SSK-6-ME-639-1H :
7 SSK-6-ME-639-1H
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EXPNO
PROCNG L
Date_ 20120722
Time 23.01
INSTRUM spect
PROBHD 5 mm PABBOQ BB-
PULPROG zg30
TD 65536
SOLVENT [efelol e}
NS 60
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG ' 80.6
oW 60.800 usec
DE 6.50 usec
TE 293.3 K Aco (OAC
Dl 2.00000000 sec ’ Q
TDO 1 AcO o OBz
======== CHANNEL f1l ==s===== AcO 0
NUCL 10 BnO
Pl 13.50 usec BnO
PL1 -1.00 dB oMpP
PL1W 10.56200695 W
SFOL1 400.1324710 MHz
SI 32768 16
SF 400.1300095 MHz
WDW EM
SSB [}
1B 0.30 Hz
GB 0
PC 1.00
T
9

8/

274
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wmeeo - ™ = -
SHICN s e % m - Arnw o oo
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SRnss R -pada 2 FREERERS SRR

NAME SSK-6-ME-539-13C "

EXPNC : 8

PROCNG 1

Date_ 20120723

Time 9.40

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2gpg30

™ £5536

SOLVENT cDel3

NS 6859

DS 4

sun 24038.461 Hz AcO OAc

FIDRES 0.366798 Hz

a0 1.3631988 sec o] OBz

RG 2050

R 20.800 usec AcO 0

DE 6.50 usec AcO

TE 294.6 K BnO

Dl 2.00000000 sec BnOD

D1l 0.03000000 sec OMP

TDO 1

CHANNEL f1 dm

NuCl 13¢

Pl B.75 usec

PLL -2.00 dB

PLIW 56.53121948 W

SFO1 100.6228298 MAz

======== CHANNEL £2 =—======

CPDPRG2 waltzl6

nuc2 1H

PCPD2 80.00 usec .

PL2 -1.00 d8

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 100.6127690 MHz

WDW EM

S5B 0

LB 1.00 Hz

GB ¢

BC 1.40

T T oy T T T T T
190 180 170 16¢ 150 120 90 20
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$SK~6-ME-639-COSY

8

1
20120722

23.08

spect

5 mm PABBO BB-
cosygpgf

293.3 K
0000030C sec
00000000 sec
00000400 sec
.00020000 sec
-00116400 sec

[y =

10.56200695 W
400.1318043 MHz

GRADIENT CHANNEL =====
SINE.100
10.00 %
1000.0C usec
1

256
400.1318 MiHz
3.355949 Hz

2.147 ppm
QF
2048
400.:300095 MHz
SINE

0
.00 Hz
Q

L.40

512

QF
400,13C0095 MHz

SINE

0.00 H
¢

N
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NAME S5SK-6-ME-630.-1H

EXPNO 3 o MT -
PROCNO bt SSK-6-ME-690.-1H
Date_ 20120209

Time 12.04

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

D 65536

SOLVENT CDbC13

NS 32

DS 0

SEH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 80.6

DW 60.800 usec

DE 6.50 usec

TE 293.3 K

DL 1.00000000 sec

TDO 1

wucl 1H Ji

Pl 13.50 usec -

331 -1.00 dB AcO o0 .-0Bz
PLIW 10.56200695 W

SFO1 400.1324710 MHz AcO o]
ST 32768 BnO

s¥ 200.1300377 MHz BnO

WOW EM Cl
5B 0

L8 0.30 Hz 17

B 0 .

eC 1.00

1 ppm

149 =
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PL1W
SFO1

CPOPRGZ

auce
PCPD2
PL2
PL12
PL13
PLOW
PL1ZW
PL:3W

SSK-E-ME-§%0-13
2

20120209
18.45
spect

S mm PABBO BB-

2gpg30

65536

CbCl3

307

4
24038.461 Hz
0.366798 Hz

1.3631988 sec

2050

20.800 usec
6.50 usec

293.1 K

2.00CC0000 sec
0.03C00000 sec
1

CHANNEL [l ========

|N.ooam
56.53121%48 W

100.62282%8 MHz

-1.00 dB
14.50 dB
14.50 dB
10.56200695 W
0.29767781 W
0.29767781 W

400.1316005 MHz

32768

100.6127550 MHz

BM

0
1.00 Hz

0
1.40

L

CRRIICNGEREST 8 resonessg
andsssssdssss  § 3ERREEE
S\ TSN
ACO OAc
0
)nwu 0 0Bz
AcO 0
BnO
m:OO_
17

L ||
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180
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T T T T T .
150 140 130 120 110 100 90

— 74.20
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SSK-6-ME-690-COSY

AcO OAc
(o]
AcO o 0Bz NAME SSK-6-ME-690-COSY
EXPNO 2
boOm_JO O ppm  2ROCKO 1
Date_ 20121024
BnO Time 10.10
Cli INSTRUM spect
.._uﬁ PROBHD 5 mm PABEC BB-
PULPROG cosygpgf
D 1024
SOLVENT cDpell
X NS 24
. DS 16
@ Z 4.0 SWH 3571.428 Hz
FIDRES 3.487723 Hz
AQ 6.1434100 sec
RG 1820
DW 140,000 usec
DE 6.50 usec
TE 300.0 K
Do 0.00000200 sec
4.5 o1 1.00000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
ING 0.00028000 sec
======== CHANNEL fl ss======
NUCl 1H
PO 13.50 usec
5.0 Pl 13.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFOL 400.1316430 MHz
====== GRADIENT CHANNEL =====
GPNAML SINE.10D
GPZ1 10.00 %
5.5 Plé 1000.60 usec
NDO 1
™ 256
SFOL 400.1316 MHz
£IDRES 13.950840 Ez
SW £.3926 ppm
FOMODE QF
ST 2048
- SF 400.1300095 MHz
3 6.0 WDW SINE
SSB 0
LB 6.00 Hz
GB 0
pC 1.40
P ST 512
MC2 QF
- SF 400.1300095 MHz
6.5 WOW SINE
T , T T , T T T T T T , 558

0
LB 0.00 Hz
0

' T T
.66 64 6.2 60 58 56 54 52 50.48 46 44 42 40 3.8 3.6 ppm G2
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NAME SSK-6-ME-709-1H

EXPNO 21 N
PROCNO 7 SSK-6-ME~T709-1H
Date 20121029
Time 15.32
TNSTRUM spect
PROBHD 5 mm PARBBO BB-
PULPROG zg30
™D 65536
SOLVENT CDC13
NS 34
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
20 3.9846387 sec
RG 64
Dw €0.800 usec
DE 6.50 usec
TE 293.6 K
D1 1.00000000 sec
00 1 2O OAc
Bz
======== CHANNEL fl ======== \W%\O o
NUC1 1H
Pl 13.50 usec AcO ACO O Ny
PL1 -1.00 dB BnO O
PLIW 10.56200695 W BnO
sFO1 400.1324710 MHz o)
s1 32768 N3
SF 400.1300095 MHz (o]
WDW EM
SSB Q
LB 0.30 Hz e
= 0 CozHN” TCOM
BC 1.00
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NAME SSK-6-ME-709-C13
EXPNO 26
PROCNO 1
Date_ 20121029
Time 17.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT cpels
NS 737
DS 2
SWH 27777777 Bz
FIDRES 0.423855 Hz
aQ 1.1796980 sec
RG 912
DW 18.000 usec
DE 6.50 usec O O)O
TE 293.6 K Ac o OBz
Dl 1.00000000 sec 0 N
D11 0.03000000 sec
DO 1 AcO O Ms
AO, o o]
======== CHAWNEL fl ======== Bn BnO
NUCL 13¢ o}
Pl 8.75 usec Ma
PL1 -2.00 @B o]
PLIW 56.53121948 W
SFOl 100.6242389 MHz
======== CHANNEL f2 ======== cozHN cOMe
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB 18
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PLL2W 0.29767781 W
PLI13W 0.29767781 W
SFO2 400.1316005 Miz
sI 32768
SF 100.6127568 MHz
WDW EM
SSB C
13 1.06 He
GB "]
PC 1.40
|
T T T T T T T T — T T T T T T T T T T T T T T
210 200 19Q 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-T709-HSQC “

spect
© o PABBO BE-
hsqcetgp

2043

205¢
367,467 usec
6.5C usec

ppm
- 50

CbzHN j\cone

O N3
J.’.\l
[o]

55

BnO
18

- 60

OAc
0
AcCQ

o 0Bz
BnOO
T

(24 LX=1 L 65

AcO
AcO

|
h
|
M & L 70

-bQP
, HO - od
§ ¢ 3
i e _ o0 - 75
_
: |
m )
H i i GEzZ2 2610 %
' 1€ 1000.00 asec
; k- NDG 2
l ; H 85 I 17
: i sFo1 100,621 Mtz
| FIDRES €6.500697 Hz
H B §0.000 ppr.
{ L FAMODE  Echo-antiecho
; 90 s1 7048
i | i s 4001300063 Miz
! WpH QSINE
. H 2
H 3 0.00 Hz
r wm 52 0

PC 1.40
s1 1024
<iechn
€90 MH2

- A F100 = ©osmme
e e @ ‘a2 2.00 1z
o

e 105

P o
&
m

T I I I T T

T T " T T
54 53 52 51 50 49 48 47 46 45 44 43 ppm

T | Eand
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SSK~6-ME-709%-COSY

ppm

o

(]

3.4

3.6

3.8

4.0

4.2

4.4

4.6

&

—4.8
5.0
w,m.u
-64
5.6

5.8

1
6.0 58 5.

o T , T T 7 T T T T
6 54 62 50 48 46 44 42 40 38 36 3

——+6.0
4 ppm

KAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SSK~-6-ME-T0%

1

20120918

@.31

spect

5 mm PABBO BE
cosygpat

4UU.1314 MHz

2048
400.1300055 MHz

SINE

o
0.00 Hz
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NAME SSK-6-ME-749- W_ After deacylation we observed rotamers and it is confirmed

EXPNO

FROCNO 1 SSK~6-MER749-1H by per acetylation of19 Acelylation of19 gave single
Date_ 20121105 product shown in TLC, thoroughly charecrerized by 'H-
Time 3.33 i
INSTRUM spect NMR and C-NVR.
PROBHD 5 mm PABBO BB-
PULPROG 2930 . -
TD 56336 HO OH Per acetylation spertra (1II-NMR and
SOLVENT Meob : 13C-NMR) are given in next pages.
N3 50 0 OH Jareg pages
DS 0 o o}
SWH 8802.817 Hz H 0O NHAc
FIDRES 0.156256 Hz HO o
AQ 3.1999347 sec H o]
RG 32 IOO
oW 56.800 usec
DE 6.50 usec AcHN
TE 292.3 K o)
ol 1.0000000C sec
TDO 1
! OyH

s=s==s== CHANNEL f1 ss=ssss== OUNI.Z c 2
NUC1 18
Pl 13.50 usec
PLl -1.00 dB 19
PLIW 10.56200695 W
SFO1 400.1328009 MHz
ST 32768
SF 40C.1300095 MHz
WDW EM
558 0
1B 0.30 Hz
GB 0
BC 1.00

~ _ . [ -
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CPDPRG2

NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFC2

176.81
174,96

CHANNEL £l

CHANNEL f£2

174.06
173.84
170.46

<
~
~

SSK-6-ME~74%-13C
10

1
20121110
0.26
spect

5 mm PABBO BB-

~ zgpg30
85536

4
24038.461
0.366798
1.3631988

1.00000000
0.03000000
1

-2.00
56.53121948
100.6228298

waltzl6

1H

80.00

-1.00

14.50

14.50
10.56200695
0.29767781
0.29767781
400.1316005
32768
100.€126180
EM

0

3.00 F

0
1.40

158.34
158.10

— 13837
129.60
12015
129.09
129.02

<
<

vh _

m

I P i g

o Rk
o
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Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance = 20.0 PPM / DBE: min = -1.5, max = 200.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
307 formula(e) evaluated with 1 resuits within limits (all results (up to 1000) for each mass)

Waters(Micromass) : Q-Tof micro(YA-105) Dept. Of Chemistry - L.T.(B} 21-Dec-201223:54:18
C33H49N3019
SSK-6-ME-749 40 (0.400) AM (Cen 4, 80.00, Ht,5000.0,556.28,1.00); Sm (Md, 6.00); Sb (5,40.00 ); Cm (28:41) TOF MS ES+
771 815
100-
545.2344 i 814.2849
413.2699 1219 ]| 5782004
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NAME SSK-6-ME-T771-1H .
EXPNO 2 1 1
EXPNO 2 SSK-6-ME-]71-1H
Date 20121127
MWMNNGE WMmMN Per acetylation of 19
PROBHD 5 mm PABBO BBE- TH-NMR in CDy0D
PULPROG zg30
TD 65536
SOLVENT M20D
NS 100
DS Q
SWH -~ 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 128
oW 60.800 usec
DE 6.50 usec
TE 293.7 K
Dl 2.00000000 sec
TDO 1 ,
CHANNEL f1
NUCL 1R
Pl 13.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300076 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 1]
PC 1.00
) | L
T T T T T
8 7 6 0 ppm
|

0
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