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1. General

'H and *C NMR spectra were recorded on a Bruker AVANCE Il 600 (*H 600 MHz, **C 150 MHz).
Electro-spray ionization mass spectra (ESI-TOF MS) were recorded on Thermo Scientific Exactive spectrometer.
Sephadex LH-20 was used for gel filtration chromatography and Kanto silica gel (spherical, neutral, 63-210 pm)
was used for column chromatography. Optical rotation was recorded on JASCO DIP-370 digital polarimeter in
chloroform. Merck TLC (silica gel 60 F»s4) was used for TLC analysis. Carbohydrate building blocks 2a,* 2b,*and
4* were prepared according to the reported procedures. NMR spectra of 5bp have already provided in our previous
report. [1] TMG-chitotriomycin (1) thus-obtained was compared with that synthesized in previous reports.® Unless
otherwise noted, all materials were obtained from commercial suppliers and used without further purification.

2. Synthesis of disaccharide donors
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Scheme S1.

The synthesis of disaccharide glycosyl donor 5a was carried out in an H-type divided cell (4G glass filter)
equipped with a carbon felt anode (Nippon Carbon JF-20-P7) and a platinum plate cathode (20 mm x 20 mm). In
the anodic chamber was placed thioglycoside 2a (134 mg, 0.25 mmol) in anhydrous dichoromethane (10 mL). In
the cathodic chamber was placed TfOH (22 uL, 0.2 mmol) and in anhydrous dichoromethane (10 mL). The
constant current electrolysis (8.0 mA) was carried out at —80 °C with magnetic stirring until 1.0 F/mol of electricity
was consumed. After the electrolysis, 4 (165 mg, 0.30 mmol) in anhydrous dicloromethane (1.0 mL) was added and
stirred for 1 h at =60 °C. Then Et;N (0.3 mL) was added to the both chambers and the mixture was stirred at
ambient temperature. After removal of solvent the crude product was purified with silica gel chromatography
(hexane/EtOAc = 1:1) to afford disaccharide 5ac as a major product (204 mg, 59% NMR vyield) together with 4.
Further purification with preparative GPC gave disaccharide 5a in 50% yield (109 mg, 0.126 mmol, 5aa/5ap =
98:2). 4-Fluorophenyl 3,4,6-tri-O-acetyl-2-deoxy-2-azido-a-D-glucopyranosyl-(1—4)-3-O-acetyl-6-O-benzyl-
2-deoxy-2-phthalimido-1-thio-B-D-glucopyranoside (5aa). TLC (Hexane/EtOAc = 1:1): R; 0.55. [a]p = +66.0 (c
= 1.0, CHClI3, 25 °C). *H NMR (CDCls, 600 MHz) & 7.88 (d, J = 7.2 Hz, 1 H), 7.84 (d, J = 6.0 Hz, 1 H), 7.74 (dd, J
=5.4,3.6 Hz, 2 H), 7.41 (dd, J = 9.0, 5.4 Hz, 2 H), 7.39 — 7.30 (m, 5 H), 6.90 (pseudo-t, J = 9.0 Hz, 2 H), 5.79 (dd,
J=9.6,9.0Hz, 1 H), 5.68 (d, J = 10.8 Hz, 1 H), 5.32 (dd, J = 10.2, 9.0 Hz, 1 H), 5.22 (d, J = 3.6 Hz, 1 H), 4.97
(pseudo-t, J = 10.2 Hz, 1 H), 4.62 (s, 2 H), 4.17 (pseudo-t, J = 10.2 Hz, 1 H), 4.16 (dd, J = 9.0, 3.6 Hz, 1 H), 4.01
(pseudo-t, J = 9.6 Hz, 1 H), 3.99 (dt, J = 10.8, 1.8 Hz, 1 H), 3.86 (dd, J = 11.4, 4.2 Hz, 1 H), 3.82 (d, J = 10.8 Hz, 1
H), 3.81 (d, J =12.6 Hz, 1 H), 3.79 (ddd, J = 10.2, 4.2, 1.8 Hz, 1 H), 3.38 (dd, J = 10.8, 3.6 Hz, 1 H), 2.03 (s, 3 H),
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2.02 (s, 3H), 2.01 (s, 3 H), 1.86 (s, 3 H). *C NMR (CDCls, 150 MHz) & 170.3, 169.7, 169.6, 169.5, 167.8, 167.2,
163.1 (d, J = 247.8 Hz), 137.8, 136.3 (d, J = 8.6 Hz), 134.5, 134.2, 131.6, 131.0, 128.4, 127.8, 125.3 (d, J = 3.2 Hz),
123.7,123.5, 115.9 (d, J = 21.8 Hz), 98.2, 82.4, 78.3, 75.1, 74.1, 73.5, 70.2, 68.7, 68.3, 68.0, 61.3, 60.9, 53.9, 20.6,
20.53, 20.50, 20.4. HRMS (ESI) m/z calcd for C4H41FN4NaO1,S [M+Na]", 887.2216; found, 887.2214.

BnO Building blocks 2b (146 mg, 0.25 mmol) and 4 (165 mg, 0.30 mmol) afforded
ngo%% OBn disaccharide 5b as a white solid in 79% yield (o/f = 16:84, 0.198 mmol)." Silica gel
N:goéow SAr chromatography (hexane/EtOAc = 4:1 as eluent) was repeated for 4 times to obtain
5be, NN o-isomer 5ba as a pure product (10 mg). 4-Fluorophenyl 3,4,6-tri-O-benzyl-2-

Ar = 4-FCgHy deoxy-2-azido-a.-D-glucopyranosyl-(1—4)-3-O-acetyl-6-O-benzyl-2-deoxy-2-

phthalimido-1-thio-B-D-glucopyranoside (5ba). TLC (Hexane/EtOAc 5:2): R; 0.34.
[o]o = +21.8 (¢ = 1.2, CHCl3, 25 °C). *H NMR (CDCls, 600 MHz) & 7.89 — 7.85 (m,
2 H), 7.77 = 7.73 (m, 2 H), 7.42 (dd, J = 8.4, 5.4 Hz, 2 H), 7.39 — 7.25 (m, 18 H),
7.14 - 7.13 (m, 2 H), 6.88 (pseudo-t, J = 8.4 Hz, 2 H), 5.79 (pseudo-t, J = 9.0 Hz, 1
H), 5.68 (d, J = 10.2 Hz, 1 H), 5.15 (d, J = 3.6 Hz, 1 H), 4.83 (d, J = 10.8 Hz, 1 H),
479 (d, J = 10.8 Hz, 1 H), 4.76 (d, J = 11.4 Hz, 1 H), 455 (s, 2 H), 4.53 (d, J = 12.6
Hz, 1 H), 4.47 (d, J = 10.8 Hz, 1 H), 4.36 (d, J = 12.0 Hz, 1 H), 4.18 (pseudo-t, J =
10.2 Hz, 1 H), 3.95 (pseudo-t, J = 9.0 Hz, 1 H), 3.84 (d, J = 9.6 Hz, 1 H), 3.83 - 3.79
(m, 2 H), 3.78 — 3.74 (m, 2 H), 3.67 (pseudo-t, J = 9.6 Hz, 1 H), 3.61 (dd, J = 10.8,
3.0 Hz, 1 H), 3.44 (d, J = 10.2 Hz, 1 H), 3.36 (dd, J = 10.2, 3.6 Hz, 1 H), 1.87 (s, 3
H). *C NMR (CDCls, 150 MHz) & 170.1, 168.0, 167.3, 163.1 (d, J = 247.2 Hz),
138.2, 137.8, 137.71, 137.68, 136.2 (d, J = 8.4 Hz), 1345, 134.2, 131.8, 131.2,
128.47, 128.43, 128.41, 128.40, 128.1, 127.9, 127.85, 127.80, 127.76, 127.65, 127.4,
125.7 (d, J = 3.5 Hz), 123.7, 123.5, 116.0 (d, J = 21.8 Hz), 99.2, 82.4, 80.0, 78.6,
78.0, 75.6, 75.5, 75.0, 74.4, 73.5, 73.4, 71.8, 69.1, 67.9, 63.6, 54.0, 20.5. HRMS
(ESI) m/z calcd for CsgHssFN4NaO1;S [M+Na]*, 1031.3308; found, 1031.3256.

3. Deprotection of the precursor of TMG-chitotriomycin
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Scheme S3.

Tetrasaccharide 7 (194 mg, 0.105 mmol) was dissolved in ethanol (5 mL). Then ethylenediamine

(15.6 mmol, 1.0 mL) was added to the reaction mixture and stirred at room temperature for 10 min and reflux for
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12 h. The solvent was removed under reduced pressure and dried under vacuum. To the pyridine (5 mL) solution of
thus-obtained product and N,N-dimethylaminopyridine (0.26 mmol, 30.5 mg) acetic anhydride (18.1 mmol, 1.71
mL) was added and stirred at room temperature for 12 h. The reaction was quenched by addition of CH,Cl, (10
mL) and the organic layer was washed with 1 M aqueous HCI solution and saturated aqueous NaHCO3 solution,
respectively. The organic layer was dried over Na,SO, and the solvent was removed under reduced pressure.
Thus-obtained crude product was purified with silica gel chromatography (CH,CIl,/MeOH 60:1 to 20:1) to obtain
tetrasaccharide 8 (145 mg, 0.91 mmol) as a white solid in 87% vyield (2 steps). 4-Fluorophenyl 3,4,6-tri-O-benzyl-
2-deoxy-2-azido-B-D-glucopyranosyl-(1—4)-3-O-acetyl-6-O-benzyl-2-deoxy-2-acetamide-p-D-glucopyranosyl-
(1—4)-3-0-acetyl-6-O-benzyl-2-deoxy-2-acetamide-B-D-glucopyranosyl-(1—4)-3-O-acetyl-6-O-benzyl-2-
deoxy-2-acetamide-1-thio-B-D-glucopyranoside (8). TLC (EtOAc): R; 0.25. [a]p = -51.6 (¢ = 1.0, CHClI; 25 °C).
'H NMR (CDCl;, 600 MHz) & 7.53 — 7.48 (m, 4 H), 7.45 — 7.37 (m, 4 H), 7.36 — 7.24 (m, 24 H), 7.15—7.12 (m, 2
H), 6.96 (pseudo-t, J = 9.0 Hz, 2 H), 6.05 - 5.99 (bs, 1 H), 5.18 (d, J = 9.0 Hz, 1 H), 4.96 (pseudo-t, J =9.0 Hz, 1
H), 4.81 (d, J = 10.8 Hz, 1 H), 4.76 (d, J = 12.0 Hz, 2 H), 4.75 (d, J = 11.4 Hz, 2 H), 4.71 — 4.68 (m, 2 H), 4.65
(pseudo-t, J = 9.6 Hz, 1 H), 4.52 (pseudo-t, J = 12.0 Hz, 3 H), 4.47 — 4.45 (m, 3 H), 4.44 — 4.37 (m, 4 H), 4.23 (d, J
=12.0 Hz, 1 H), 4.20 (d, J = 8.4 Hz, 1 H), 4.16 (d, J = 9.6 Hz, 1 H), 4.13 (d, J = 7.8 Hz, 1 H), 4.08 (d, J = 8.4 Hz, 1
H), 3.93 (d, J = 9.6 Hz, 1 H), 3.91 — 3.74 (m, 5 H), 3.67 — 3.46 (m, 8 H), 3.31 — 3.26 (M, 1 H), 3.27 (dd, J =9.6, 8.4
Hz, 1 H), 3.19 (dt, J = 9.0, 2.4 Hz, 1 H), 3.16 (pseudo-t, J = 9.6 Hz, 1 H), 3.03 (dt, J = 4.8, 1.8 Hz, 1 H), 2.05 (s, 3
H), 2.00 (s, 3 H), 1.93 (s, 3 H), 1.92 (s, 3 H), 1.68 (s, 3 H), 1.67 (s, 3 H). **C NMR (CDCls, 150 MHz) & 171.3,
171.2,170.0, 169.8, 169.5, 162.6 (d, J = 246.3 Hz), 138.0, 137.9, 137.6, 137.5, 137.4, 137.0, 134.7 (d, J = 8.0 H2),
129.33, 129.29, 129.1, 128.8, 128.6, 128.5, 128.4, 127.9, 127.8, 127.77, 127.71, 127.69, 127.6, 115.8 (d, J = 21.6
Hz), 101.0, 100.6, 86.8, 83.0, 78.6, 75.2, 74.7, 74.4, 74.2, 74.0, 73.9, 73.7, 73.5, 73.1, 72.9, 68.3, 67.9, 66.9, 66.3,
53.7, 52.3, 23.2, 23.1, 23.0, 20.7, 20.51, 20.46. HRMS (ESI) m/z calcd for CgqHesFKNgO2,S [M+K]", 1629.5836;
found, 1629.5841.
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Tetrasaccharide 8 (145 mg, 0.091 mmol) was dissolved in a mix-solvent of pyridine and water (5.0 mL/1.3
mL). Then EtzN (0.4 mL) and 1,3-propanedithiol (7.5 mmol, 0.75 mL) were successively added to the reaction
mixture and stirred at room temperature for 12 h. The completion of the reaction was confirmed by ESIMS analysis
and the solvent was removed under reduced pressure. The crude product was purified by silica gel chromatography
(CH,CIly/MeOH/Et;N = 80:2:1 as eluent) and dried under vacuum. To the THF (7.4 mL) solution of thus-obtained
product N,N-diisopropylamine (4.3 mmol, 0.75 mL) and methyl iodide (80.5 mmol, 5.0 mL) were added and stirred

at room temperature for 12 h. The reaction was quenched by addition of EtOAc (20 mL) and evaporated to remove
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solvent. The crude product was purified with silica gel chromatography (CH,CI,/MeOH 8:1) to obtain
tetrasaccharide 9 (138 mg, 0.86 mmol) in 94% vyield (2 steps) 4-Fluorophenyl 3,4,6-tri-O-benzyl-
2-deoxy-2-trimethylammonium-B-D-glucopyranosyl-(1—4)-3-0-acetyl-6-O-benzyl-2-deoxy-2-acetamide-B-D-

glucopyranosyl-(1—4)-3-O-acetyl-6-O-benzyl-2-deoxy-2-acetamide-B-D-glucopyranosyl-(1—4)-3-O-acetyl-6-

O-benzyl-2-deoxy-2-acetamide-1-thio-B-D-glucopyranoside (9). TLC (MeOH/EtOAc 1:1): R; 0.50. [o]p = -34.4
(c = 1.0, CHCI; 25°C). *H NMR (CDCl3, 600 MHz) & 7.52 (dd, J = 5.4, 3.6 Hz, 2 H), 7.43 — 7.34 (m, 8 H), 7.34 —
7.22 (m, 16 H), 7.22 — 7.16 (m, 4 H), 7.04 (d, J = 6.6 Hz, 2 H), 6.93 (pseudo-t , J = 8.4 Hz, 2 H), 6.46 (bs, 1 H),
5.43 (bs, 1H), 5.20 (bs, 1 H), 5.13 (d, J = 6.6 Hz, 1 H), 5.06 (pseudo-t, J = 9.0 Hz, 1 H), 4.87 (pseudo-t, J = 9.6 Hz,
1 H), 4.80 (pseudo-t, J = 9.0 Hz, 1 H), 4.69 (d, J = 12.0 Hz, 1 H), 4.65 (d, J = 11.4 Hz, 1 H), 450 (d, J = 11.4 Hz, 1
H), 4.49 (d, J = 12.0 Hz, 1 H), 4.47 (d, J = 11.4 Hz, 1 H), 4.45 (d, J = 11.4 Hz, 1 H), 4.43 (d, J =12.0 Hz, 1 H), 4.41
(d,J=8.4Hz,1H),4.41-4.39 (m,3H),4.36 (d, J=12.0 Hz, 1 H), 4.32 (d, J = 8.4 Hz, 1 H), 4.14 (pseudo-t, J =
9.6 Hz, 2 H), 4.10 (pseudo-t, J = 9.6 Hz, 1 H), 3.97 (pseudo-t, J = 3.0 Hz, 1 H), 3.94 — 3.90 (m, 1 H), 3.87
(pseudo-t, J = 9.0 Hz, 1 H), 3.83 (pseudo-t, J = 9.0 Hz, 1 H), 3.79 (pseudo-t, J = 9.0 Hz, 1 H), 3.65 - 3.49 (m, 8 H),
3.42 (d, J=9.6 Hz, 1 H), 3.37 (pseudo-t, J = 9.0 Hz, 1 H), 3.30 (d, J = 9.0 Hz, 1 H), 3.24 (d, J = 11.4 Hz, 1 H), 3.19
(s,9H),3.09 (d, J=5.4 Hz, 1 H), 1.99 (s, 3 H), 1.97 (s, 3 H), 1.88 (s, 3 H), 1.83 (s, 3 H), 1.74 (s, 3 H), 1.67 (s, 3
H). *C NMR (CDCls, 150 MHz) & 170.9, 170.8, 170.7, 170.1, 170.0, 169.9, 162.7 (J = 246.5 Hz), 137.7, 137.6,
137.5, 137.0, 136.4, 136.2, 135.2 (J = 7.8 Hz), 128.8, 128.7, 128.6, 128.58, 128.53, 128.48, 128.45, 128.3, 128.1,
128.0, 127.8, 127.7, 127.3 115.8 (J = 21.8 Hz), 100.5, 99.9, 93.4, 86.5, 80.3, 78.4, 77.1, 74.6, 74.1, 74.0, 73.7, 73.3,
73.2, 73.0, 72.9, 72.3, 71.7, 71.6, 69.3, 69.2, 68.0, 67.9, 54.2, 54.0, 53.9, 52.5, 29.6, 23.3, 23.2, 23.0, 20.8, 20.7,
20.6. HRMS (ESI) m/z calcd for Cg;H104FN4O2,S [M]*, 1607.6841; found, 1607.6813.
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Scheme S5.

Tetrasaccharide 9 (138 mg, 0.086 mmol) was dissolved in a mix-solvent of methanol and CH,Cl, (12 mL/6.0 mL).
Then K,CO3 (117 mg, 0.86 mmol) was added to the reaction mixture and stirred for 2 h at room temperature. The
reaction was quenched by addition of Dowex-50WX4-200 (cation exchange resin) and the resin was removed by
filtration. Thus-obtained reaction mixture was evaporated to remove the solvent and the crude product was purified
with silica gel chromatography (CH,Cl,/MeOH 8:1 as eluent). The product was dissolved in a mix-solvent of
water/THF (12.4 mL/3.1 mL) and a few drops of conc. HCI (37%) were added. Then the reaction mixture was
cooled by liquid N, and degassed under vacuum for 3 times. A catalyst Pd(OH),/C (20%) (614 mg) was added to
the cooled reaction mixture and filled with hydrogen gas. The sealed container was stirred at room temperature for
12 h. The reaction was quenched with Amberlite® IRN78 (HO™ form) and then Amberlite® IRA402 (CI form) and

solvent was removed under reduced pressure to obtain TMG-chiotriomycin (1) (44.5 mg, 0.0535 mmol) in 62%
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yield (2 steps). Thus-obtained product was checked by *H-NMR (600 MHz, CD50D) and ESI-MS analyses. HRMS
(ESI) m/z calcd for Ca3HsoN4O2 [M-CI]", 831.3717; found, 831.3723.
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SNO-538 £r71-72 13C
11
1
20170223
7.03

spect
5 mm PABBO BB-

12335.526
0.188225
2.6564426
3

40.533
6.50

294.8
1.00000000
1

Hz
Hz
sec

usec
usec

sec

CHANNEL f] =ssssw==
1H
13.00 usec
-2.00 dB
18.91009140 W
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3276
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EM
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0
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0 ppm

T
180

T
160

T
140

T
12

0

T
100

80

S9

60

40

20

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

D11

TDO

SNO-538 £r71-7
10

1%

20170223

7.02

spect

5 mm PABBO BB-
zgpg30

65536

CDC13
7000

2
36057.691
0.550197
0.9088159
203

13.867
6.50

296.1
2.00000000
0.03000000
1

CHANNEL f1
13c

10.00

0

125.22619629

150.9178988
CHANNEL £2
wal
80.
13,
14.
18.91009140
0.49968192
0.47499999

600.1324005

3276
150.9028113
EM

0
1.00
0

1.40

2 13¢

usec
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NAME SNO-538 £r11-72 13C
EXPNO 12
m PROCNO 1
pp Date_ 20170223
Time 7.04
INSTRUM spec
5 t
PROBHD 5 mm PABBO BB-
BnO FO PULPROG cosygpat
D
2048
BnO o SOLVENT €Del3
BnO OBn s 10
N3 L1 SWH 5494.505 Hz
o) o) FIDRES 2.682864 Hz
AQ . sec
AcO 0.1864180
RG 144
DW 91.000 usec
- 4 5bot PhthN DE 6.50 usec
E -2 TE 294.7 X
— Ar = 4-FCgH, ° Do 0.00000300 sec
D1 1.42831898 sec
D13 0.00000400 sec
D16 0.00010000 sec
L3 INO 0.00018200 sec
’ = CHANNEL f1 ==
s
& NUC1 H
° PO 13.00 usec
L] Pl 13.00 usec
° F4 PL1 -2.00 dB
as PLLW 18.91009140 w
SFO1 600.1323069 MHz
====== GRADIENT CHANNEL
L5 GPNAML SINE.100
® - GPZ1 10.00 &
P16 1000.00 usec
NDO
o ° TD
@ e e sFO1 600.1324 MHz
-6 FIDRES 42.925823 Hz
sW o 9.13; ppm
FnMODE
SI 1024
SF 600.1300165 MHz
° 9 ] WDW SINE
SSB 0
LB 0.00 Hz
GB 0
PC 1.40
39 8 ST 1024
- Mc2 oF
SF 600.1300165 MHz
WOW SINE
T T T | SSB 0
LB 0.00 Hz
8 7 6 4 3 ppm GB 0
HAME SNO-538 fr71-72 13C
EXPNO 13
PROCND 1
ni\ro._ 20]722ig
Time .
PROBHD S bm PASEO BB~
- :
ppm PULPROG hmqcgpql
™ 1024
SOLVENT CDCJ.;
NS 1
- bs 1
BnO stk 5493505 w
FIDRES 5.36572 z
Ll 0.0832340 sec
BnO o) RG 203
B O OBn oW 91.000 usec
n o .50 usec
T 29 K
N3 - 20 CNST2 145, nnuggng
I3 000300 sec
S R
AcO D .
12 0.00002000
PhthN 013 £.00000400 suc
D16 0,00010000 sec
5b(7. b 40 INO 0.00002000 sec
Ar = 4—FCGH4 F e CHANNEL 1 T
Pl 13.00 usec
. = i
PLIN 18.91008140 W
. 60 SFOL 600.1324069 MHz
-]
t
, S
e L
°
FL12W 2.86876655 W
SFO2 150.9141255 MHz
mmmsm= GRADIENT CNANN‘E;. ==
GPNAM1 STNE. 10
- GPNAMZ SINE.100
100 GPNAM3 SINE.100
GPZ1 50.00
GPZ2 30.00 -
GPZ3 40.10 -
P15 1000000 usec
¢ NDO 2
™
[~ 120 SFO1 150.9141 MHz
-3 FIDRES 185291351 Hz
SW 165.532_ ppm
FnMODE Q
s1 1024
9 SF 600.1300165 MHz
osine
- 558 2
140
GB
PC 1.40
sl 1024
MC2
SF 150.9028090 MHz
T T T T WOW QSINE
558 2z

S10

LB 0.00 Hz
o




6. 'H, ¥C-NMR, H,H-COSY, and HMQC spectra of tetrasaccharides 8 and 9

O NM SN CMNOUA~LVANRNDNOD O
FO0O00OMNO®ETIIMMNHO®IE ™0 WM
DNV IOANOOOMMMOONNNNNAN
R A N N N N
e

AcHN  AcO

B”O%w ox-a 7
i e %o &
AcHN  AcO

8

H-cosy-MRO-

N -

8 7 1 0 ppm
PN
— [LO [\O (M|~ [\O |\O m|m|O|w
N[0 |M[N|O) [+ D N[N O~
||| |m ~|m|c o
wm'm\cﬁc\u\} ™| |©
| i
bl 3 NAME 13C-MRO-212p2-2
OMECYLTOCEMNMHNSNTOUNMOANNMND AW EXPNO 10
MO NYWMAMANACITAAE AN INOICAOMONIXIIOVWOSWONT MM O  ppaeyg 1
COOTMFOMANEHODOUNMNMMOEEF~FOONE~OYRYAANN A0 TO OO DO
S R AR N e h N R MmN O~ O MO O G W Date_ 20151030
O~ TONNNOODOOOEC- N OO » = = ¢« s+ s &4 4 4 & & & & & & & &+ Time 23.14
MMM NNNNNNNNNNNNNNN HOONOWUITITIMMMOMOMNMANOMMNMNMO OO INSTRUM spect
A A AT A A A A A A A A AAAAAA A A Ao~ SSNSEERSEEONDNNNN NN PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 65536
SOLVENT cpcl3
Ns 860
Ds 2
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9088159 sec
RG 203
BnO BnO DW 13.867 usec
BnO (0] BnO DE 6.50 usec
BnO o o BnO TE 298.3 X
N, AcO o O o D1 2.00000000 sec
3 AcHN AcO o S D1l 0.03000000 sec
cHN AcO DO 1
cHN
8 ======== CHANNEL £l ==
F NUC1 13
Pl 10.00
PL1 =1.00
PL1W 125.22619629 W
SFO1 150.9178988 MHz
csnpmz waltzl6
nucz 1H
PCPD2 80.00 usec
PL2 - -2.00 dB
PL12 13.78 dB
PL13 14.00 dB
PL2W 18.91009140 W
PL12W 0.49968192 W
PL13W 0.4749999% W
I SF02 600.1324005 MHz
SI 32768
SF 150.9028196 MHz
WDW EM
55B 0
LB 1.00 Hz
GB 0
BC 1.40
|
| [ |
T a]‘ ’ A [ h “
|
1 ] I I ,
— T T T T I

T T T
160 140 120 60

S11

40 20

ppm
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NAME H-cosy-MRO-212p2
EXPNO 11
PROCNO 1
ppm Date_ 20151030
Time 17.41
J" INSTRUM spect
PROBHD 5 mm PABBO BB-
1.5 PULPROG cosygpgf
™D 2048
SOLVENT cpc13
NS 1
_2.0 DS 8
SWH 5434.783 Hz
FIDRES 2.653702 Hz
_2 5 AQ 0.1884660 sec
. RG 64
DW 92.000 usec
DE 6.50 usec
F3.0 e 297,0 K
Do 0.00000300 sec
D1 1.42627096 sec
35 D12 0.00000400 sec
B D16 0.00010000 sec
INO 0.00018400 sec
- =m====== CHANNEL fl ss======
e 4.0 NUC1 18
PO 13.00 usec
Pl 13.00 usec
F4.5 »eu1 ~2.00 dB
PL1W 18.91009140 W
SFO1 600.1322627 MHz
5.0 . GRADIENT CHANNEL mm=e=
GPNAML SINE.100
GP2l 10.00 &
. 55 P15 1000.00 usec
. NDO 1
ap 600.1323
] SFO1 .1 MHZ
© o 6.0 Fipmes 42.459240 Hz
SW 9.056 ppm
FnMODE QF
L85 s 1024
SF €00.1300162 MHz
WDW SINE
SSB 0
F7.0 e 0.00 Hz
GB 0
i it
[ SI
75 F
SF 600.1300162 MHz
WDW SINE
T T T T T T T T T \ T T T 8.0 sss 0.00 2
80 75 7.0 65 6.0 55 50 45 4.0 35 3.0 25 20 15 ppm 6e 0
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NAME
EXENO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

TD
SOLVENT
NS

Hcosy-TN-2-63-2gel
10

1
20161005
9.09

spect

5 mm PABBO BB-
zg30
65536
cpcl3

32

2
12335.526
0.188225
2.6564426
4

11
40.533
6.50
298.2
1.00000000
1

Hz
Hz
sec

usec
usec

=2.00
18.91009140
600.1337060

3276
600.1300173
EM

Q
0.30
]
1.00

Hz
Hz
sec

usec
usec

sec
sec

8
(o[~
SIEN
P e o BnO
|~ |~ (0] (e} S
—
AcHN  AcO
AcHN
9
DNANLNMOOITARNAD AN A A DD TN O gxso HC“TN‘Z‘“??El
NTOCANRNMNNEOMA~NMNONWOOANRMNTINAI~OANN~NATOMTI~NOMITNAMDNAD ~
A~ O~TOTNFHOI~F YNNI INONFMOEENANNOEONNNNYONOOENWNWT o~ mswn PROCNC 1
s h b s e A A s s s s e e s e s aMNAMOHOAVMANHAANYOAANNHO ®~WWo Date_ 20161006
OO0~ OVNNOOEOO®DODMOMT-TWUC « + + + + s + & + &+ & & & &« + & « &+ « + & «C «+ Time 7.09
FEFOMOMOOIANNNNNNNNNNNNATASNORETMNMMNANNADRTOMNNMOOS « O INSTRUM spect
Hed At A A A A A A A A A A A A A AAAAA A~ OOCTC OO NNANNNNO | PROBHD 5 mm PABBO BB-
Nﬁ%ﬁ%ﬁ%/ / / \'\\ W%‘ // PULPROG zgpg30
TD 65536
SOLVENT cpel3
NS 8192
DS 2
| SWH 36057.691
FIDRES 0.550197
aQ 0.9088159
BnO BnO RG 203
DH 13.867
BnO O o BnO bE .50
BnO o o BnO TE 299.9
N+ AcO 0 o) D1 2.00000000
PN AcHN AcO 9] D11 0.03000000
[ AcHN AcO S DO 1
AcHN
9
F
PLL -1.00
PLLW 125.22619629
SFOL 150.9178988
CHANNEL £2
waltzl6
1H
( 80.00
-2.00
13.78
1 14.00
18.91009140
0.49968192
0.47499999
600.1324005
27
\ 150.5028171
EM
Q
1.00
0
1.40
I|
I |
| oo
I| I
.Jl JL
T T T T T T T T T T
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NAME Hcosy-TN-2-63-2gel
EXPNO 11
pPpm PROCNO 1
Date_ 20161005
= Time 8.10
INSTRUM spect
1.5 eroEHD 5 om paBEO BB~
PULPROG cosygpqf
TD 2048
SOLVENT cbc13
F2.0 N 1
DS 8
SWH 5434.783 Hz
95  EiDRES 2.653702 Hz
- AQ 0.1884660 sec
RG 64
oW 92.000 usec
30 @E 6.50 usec
. TE 298.2 K
DO 0.00000300 sec
Dl 1.42627096 sec
35 D13 0.00000400 sec
- D16 0.00010000 sec
N0 0.00018400 sec
4.0 C £1
- NUC1 1H
PO 13.00 usec
Pl 13.00 usec
4.5 pLl -2.00 dB
PLIW 18.91009140 W
SFO1 600.1322595 MHz
5.0 ==se=== GRADIENT CHANNEL =====
GPNAM1 SINE.100
GPZ1 m.go ]
P16 1000.00 usec
5.5 wmoo
™D 128
SFO1 600.1323 MHz
FIDRES 42.459240 Hz
6.0 su 9.056 ppm
FOMODE QF
SI 1024
SF 600.1300126 MHz
F6.5 wow SINE
SSB 0
LB 0.00 Hz
GB 0
F7.0 1.40
SI 1024
MC2 QF
7.5 SF 600.1300126 MHz
’ woW SINE
T SSB 0
LB 0.00 Hz
5 ppm cs 0
NAME 13C-TH-2-63-3gel
EXENO 13
PROCNO 1
Date_ 20161006
Time’ 7.11
gg;;D b PME;FEEE
PPM  Giirroc “’““’f:;}
SOLVENT :uclg
NS
i$£%§§=" 20 18
ul SWH 5376.344 Hz
FIDRES 5.250336 Hz
L] ﬂ.ﬂgﬁzgsg sec
RG
- 30 o 93,000 usec
DE 6.
TE 298.9 K
CNST2 145.0000000
Eo40 2 0.00000300 sec
D1 1.48914599 sec
D2 0.00344828 sec
D12 0,00002000 sec
D13 0.00000400 sec
| 50 D16 0.00010000 sec
INO 0.00002000 sec
anessass CHANNEL f] ssesssss
i 13,35 usee
F EO P2 26.00 usac
PL1 =2.00 dB
PLIN 18.91009140 W
SFO1 600.1323094 MHz
F T ceeeeeee cumamy 2 cmsenne
CPDPRGZ garp
H 13
3 10.00 usec
- 80 af s
PFL1. 15.40 dB
PL2W 125.22619629 W
150. z
90 asosos GRADIENT CHANNEL s=s=ss
GPHAML SINE.100
mws el
100 are 50.00 +
GPZ2 30.00 =
GPZY 40.10 =
P16 1000.00 usec
NDO 2
F110 =
SFO1 150.9141 MHz
FIDRES 195.291351 Hz
SW 165.63% ppm
FrMODE F
F120 =1 1024
SF 600.1300118 MHz
wow QsIHE
e 0.0 e
el GB8 Q
130 PC 1.40
sI 1024
MCZ QaF
sF 150.9026030 MHz
WO QSINE
558
LB 0.00 H:
ppm = o



