Electronic Supplementary Material (ESI) for ChemComm.
This journal is © The Royal Society of Chemistry 2018

Supporting Information Page S1

Supporting Information

A combinatorial approach towards the synthesis of non-hydrolysable
triazole-iduronic acid-hybrid inhibitors of human a-L-iduronidase: Discovery of

enzyme stabilizers for the potential treatment of MPSI

Wei-Chieh Cheng,**" Cheng-Kun Lin," Huang-Yi Li,° Yu-Chien Chang,” Sheng-Jhih Lu,” Yu-Shin Chen,*
Shih-Ying Chang”

“ Genomics Research Center, Academia Sinica, 128, Section 2, Academia Road, Taipei, 11529, Taiwan.
" Department of Chemistry, National Cheng Kung University, 1, University Road, Tainan City, 701, Taiwan
¢ Department of Life Sciences and Institute of Genome Sciences, National Yang-Ming University, 155, Section 2, Linong Street,

Taipei, 112, Taiwan

Table of Content Pages
A. General information S2
B. Chemistry section S2
1. Preparation of iduronyl azides 3 and 4 S2
2. Preparation of iduronyl triazoles S5
3. Parallel synthesis of an N-acyl propargylamine-based library S9
4. Parallel synthesis of a 48-membered library S9
5. Attempts to reduce the protected azido iduronic acid intermediate and amidation S16
C. Biology section S17
D. Copies of 'H and *C NMR spectra S20
References S66

S1



Supporting Information Page S2

A. General Information

All solvents and reagents were obtained commercially and used without further purification. NMR
spectra were recorded on a Bruker AVANCE 600 spectrometer in deuterium solvents at ambient
temperature. Chemical shifts are reported in units of parts per million (ppm, J) for solutions in
chloroform-d (8 = 7.24 for 'H, 6 = 77.0 for "*C) and coupling constants (J) are given in Hz. The splitting
patterns are reported as s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), and dd (doublet of
doublets). High resolution mass spectra were obtained on a Bruker Daltonics BioTOF III spectrometer
(ESI-MS). Optical rotations were measured with a Perkin-Elmer Model 341 polarimeter. Flash column
chromatography was carried out using Merck Kieselgel Si60 (40—63 um). Reactions were monitored by
analytical thin-layer chromatography (TLC) in silica gel 60 F254 plates and visualized by exposure to
ultraviolet light at 254 nm and/or immersion in a staining solution (p-anisaldehyde or phosphomolybdic
acid) followed by heating on a hot plate. Concentration refers to rotary evaporation. Parallel synthesis was
performed on Buchi SynCore 96-well synthesizer and the reaction vessels (16 % 150 mm).
Multiple-functional liquid handler (Freedom EVO, TECAN) was utilized for extraction and separation.
Solvent evaporation was performed on Thermo Scientific Savant Explorer SpeedVac Concentrator
Explorer-220. a-L-iduronidase (glycosaminoglycan a-L-iduronohydrolase, EC 3.2.1.76) is a lysosomal
hydrolase.>' The substrate 4-methylumbelliferyl o-L-iduronide (4-MUI) used for activity assays was

prepared from the reported papers with slight modification.**

B. Chemistry section

1. Preparation of iduronyl azides 3 and 4

1. NaOH, MeOH, 2 h, rt  MeO,C

5 o
oaéj:}wOH 2. Ac,0, pyridine, 0 °C Ag\fgm

tort, 14 h AcO OAc

OH 92% (/B 1.1:1) 5
D-Glucuronolactone

Compound 5. D-glucuronolactone (50.0 g, 283.9 mmol) and NaOH (120 mg, 0.01 equiv) in MeOH (350

mL) was stirred at room temperature for 2 h. The reaction was neutralized with HOAc (300 uL), and then
MeOH was removed in vacuo. The residue was added pyridine (370 mL, 16 equiv) and Ac,0 (214 mL, 8
equiv) at 0 °C and stirred overnight. After evaporation in vacuo, the residue was purified by flash column
chromatography [silica gel, hexanes/ethyl acetate 1/1 (v/v)] to give 5 (98.2 g, 92%). The beta form can be
obtained from recrystallization in hot ethanol to get (45.1 g). Beta form: 'H NMR (600 MHz, CDCl;) &
5.69 (d, 1H, J = 7.8 Hz), 5.23 (dd, 1H, J = 9.0, 9.3 Hz), 5.14 (dd, 1H, J= 9.3, 9.5 Hz), 5.05 (dd, 1H, J=
7.8,9.0 Hz), 4.10 (d, 1H, J= 9.5 Hz), 3.65 (s, 3H), 2.02 (s, 3H), 1.94 (s, 6H), 1.93 (s, 3H); >C NMR (150
MHz,CDCls) 0 169.8, 169.3, 169.1, 168.7, 166.7, 91.3, 72.9, 71.7, 70.0, 68.8, 52.9, 20.7, 20.5, 20.4 x 2.
HRMS calcd for [CsH2001;+Na]" 399.0910, found 399.0898.
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MeO,C o NBS MeO,C
AcO » AcO
AcO CCl,, light ~ ACO -
5 AcO ©OAc 15 h, 70% 6 I OAcOAc

Compound 6. A mixture of 5 (10.0 g, 26.6 mmol) and NBS (18.9 g, 4 equiv) in dry CCl4 (90 mL) was
stirred for 1.5 under irradiation with two 250W tungsten light blubs. The reaction was quenched with 10%
aqueous Na;S,0s. The organic layer was washed with 10% aqueous Na,S,0s3, brine, dried over anhydrous
MgSO4, and concentrated. The residue was purified by flash column chromatography [silica gel,
hexanes/ethyl acetate 3/1 (v/v)] to afford the title product 6 as a yellow solid (8.5 g, 70%). Beta form: 'H
NMR (600 MHz, CDCls) ¢ 6.23 (d, 1H, J = 8.7 Hz), 5.48 (t, 1H, J = 9.5 Hz), 5.27 (d, 1H, J = 9.5 Hz),
5.19 (dd, 1H, J = 8.7, 9.5 Hz), 3.78 (s, 3H), 2.09 (s, 3H), 2.04 (s, 3H), 2.00 (s, 3H), 1.97 (s, 3H); °C
NMR (150 MHz, CDCls) J 169.5, 169.0, 168.9, 168.2, 164.2, 90.8, 88.9, 70.7, 69.8, 69.1, 54.1, 20.6, 20.5,
20.4 x 2. HRMS calcd for [C15H19Br011+Na]Jr 477.0001, found 477.0003.

MeO,C, OAc OAc  MeO,C
AO—\—0 BusSnH, AIBN \Me0,C-77]0 . AcO 2
ACOA= THF, 45 min AcO
Br OACOAC 90% OAc OAc AcO "OAc
6 7 5
1 : 2

Compound 7. A mixture of 6 (8.7 g, 19.2 mmol), tributyltin hydride (44 mL, 2.5 equiv) and AIBN (723
mg, 0.23 equiv) in dry THF (64 mL) was refluxed for 45 min. After cooling and evaporation in vacuo,
and the residue was treated with EtOAc and aqueous KF for 20 min. The mixture was filtered through
Celite, the filtrate was concentrated, and purified by flash column chromatography [silica gel,
toluene/ethyl acetate 2/1 (v/v)] to get 7 (2.2 g, 30%) and 5 (4.3 g, 60%). 'H NMR (600 MHz, CDCl3) &
6.26 (s, 1H), 5.14 (t, 1H, J=3 Hz), 5.13 (d, 1H, J=3.6 Hz), 4.84 (d, 1H,J=2.4 Hz), 4.83 (s, IH, J=2.4
Hz), 3.76 (s, 3H), 2.10 (s, 3H), 2.08 (s, 3H), 2.07 (s, 3H), 2.05 (s, 3H); *C NMR (150 MHz, CDCl3) ¢
169.3, 169.0, 168.5, 167.9, 167.6, 90.4, 68.2, 66.7, 66.2, 65.8, 52.7, 20.7, 20.6 x 2, 20.5.HRMS calcd for
[C1sH20011+Na]" 399.0801, found 399.0898.

N
OAc OAc OAc |°
MeO,C7 |0 TMSN3, SnCly_ MeO,C77|0
DCM, 0°C, 4 h
OA(; OAc 75% OAZ OAc

Compound 3. A mixture of 7 (300 mg, 0.9 mmol) in CH,Cl, (9 mL) was added tin(IV) chloride (50 pL,
0.4 equiv) and trimethylsilyl azide (28 pL, 2.3 equiv) at 0 °C for 4 h. The reaction was quenched with
saturated aqueous NaHCO; and stirred for 30 min. The mixture was filtered through Celite, the filtrate
was diluted with EtOAc (60 mL) and washed with water (3 x 20 mL). The separated organic layer was
dried over anhydrous MgSO,, concentrated, and purified by column chromatography [silica gel,
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hexanes/ethyl acetate 2/1 (v/v)] to afford the title product 3 (200 mg, 75%). '"H NMR (600 MHz, CDCl5)

05.53(d, 1H, J=3.5 Hz, H-1), 5.14 (t, 1H, J= 4.5 Hz, H-3), 5.11 (dd, 1H, J = 4.8, 3.5 Hz, H-4), 4.90 (d,
1H, J = 3.4 Hz, H-5), 4.73 (t, 1H, J = 4.3 Hz, H-2), 3.78 (s, 3H, CO,CHs), 2.09 (s, 3H, COCHs), 2.07 (s,
3H, COCHs3), 2.05 (s, 3H, COCH;); '>C NMR (150 MHz, CDCly) 6 169.3, 169.2, 168.9, 167.9, 86.5, 68.5,
67.0, 66.6, 52.7,20.7, 20.6, 20.5. HRMS calcd for [C13H;7N309+Na]* 382.0857, found 382.0872.

MeO,C F oAc OAc
AcO 0 __AgF -
o MeO,C7~] O

g MeCN, rt
Br OACOAC g h, 75%

6 OAc, OAc

Compound 8. A mixture of 6 (1.5 g, 3.3 mmol) and silver(I) fluoride (800 mg, 2 equiv) in acetonitrile (16
mL) was stirred at room temperature in the dark (the flask was coated by a layer of foil) for 8 h. The
reaction mixture was concentrated, and purified by column chromatography [silica gel, hexanes/ethyl
acetate 4/1 (v/v)] to afford the title product 8 as a yellow gel (900 mg, 75%). Alpha form: '"H NMR (600
MHz, CDCl3) 6 6.16 (dd, 1H, J = 1.5, 2.5 Hz), 5.63 (dd, 1H, J = 12.0, 9.2 Hz), 5.42 (dd, 1H, J = 6.2,
9.2Hz), 5.16(dd, 1H, J = 2.8, 6.2Hz); *C NMR (150 MHz, CDCl3) § 169.5, 168.5, 167.9, 163.6, 163.4,
106.3, 92.0, 72.3, 69.6, 69.5, 53.5, 20.8, 20.6, 20.5, 20,4 . HRMS calcd for [CsHjo FO;;+Na]” 417.0805,

found 417.0804.

OAc OAc 1. 33% HBr(HOAC)v OAc
MeO,C7 |0 DCM,0°Ctort,6h  MeO,C7[O7 N,
2. NaNj, TBAHS,
OAc OAc NaHCO3, DCM, H,0, OAc OAc
7 rt, 2 h, 45% 4

Compound 4. A mixture of 7 (300 mg, 0.9 mmol) in dry CH,Cl, (2 mL) was added acetic anhydride (300
pL, 0.3 equiv) and 30% HBroac) (1.2 mL, 4.8 mmol) at 0 °C for 6 h. The reaction was warmed up to
room temperature. The mixture was diluted with CH,Cl, (40 mL) and washed with saturated aqueous
NaHCOs3 (2 x 20 mL). The organic layer was dried over anhydrous MgSO, and concentrated to get the
crude iduronyl bromide as a yellow gel. A mixture of the crude iduronyl bromide (0.9 mmol), NaN; (100
mg, 1.9 equiv), and TBAHS (40 mg, 0.1 equiv) in dry CH,Cl, (4 mL) and NaHCO; (4 mL, 1M aqueous
solution) was stirred vigorously at room temperature for 2 h. The mixture was diluted with CH,ClI, (60
mL), and washed with water (3 X 20 mL). The organic layer was dried over anhydrous MgSOQy,
concentrated, and purified by column chromatography [silica gel, hexanes/ethyl acetate 2/1 (v/v)] to
afford 4 (140 mg, 45%). "H NMR (600 MHz, CDCls) 6 5.18 (t, 1H, J = 3.1 Hz, H-3), 5.08 (brs, 1H, H-4),
5.00 (d, 1H, J = 1.5 Hz, H-1), 4.90 (brs, 1H, H-2), 4.60 (d, 1H, J = 2.0 Hz, H-5), 3.77 (s, 3H, CO,CHj3),
2.12 (s, 6H, COCH3), 2.07 (s, 3H, COCH3); °C NMR (150 MHz, CDCl3) d 169.2, 169.1, 167.8, 166.8,
85.0, 73.7, 66.5, 65.9, 65.8, 52.7, 20.7, 20.6, 20.5. HRMS calcd for [C13H;7N304+Na]" 382.0857, found

382.0872.
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2. Preparation of iduronyl triazoles

General procedure 1 for CuAAC click reaction

A mixture of an azide (1 mmol), alkyne (2 equiv), CuSO4-5H,0 (1M aqueous solution, 0.01 equiv, 10 uL),
and sodium ascorbate (IM aqueous solution, 0.1 equiv, 100 pL) in DMF (400 puL) was irradiated in a
microwave reactor reaction until the reaction was complete (TLC). The reaction was cooled to room
temperature, then diluted with EtOAc (60 mL), and washed with water (3 x 20 mL). The organic layer
was dried over anhydrous MgSQO,, concentrated, and purified by column chromatography [silica gel,

hexanes/ethyl acetate 2/1 (v/v)] to afford iduronyl triazole.

General procedure 2 for CuAAC click reaction

A mixture of an azide (1 mmol), alkyne (2 equiv), CuSO4-5H,0 (1M aqueous solution, 0.3 equiv, 300 uL),
and sodium ascorbate (1M aqueous solution, 0.3 equiv, 300 uL) in ~BuOH/H,0 (400 pL) was stirred at
room temperature for 48 h. Workup of the reaction mixture was carried out in the automated liquid-liquid
extraction module. The mixture was diluted with H,O (60 mL) and washed with EtOAc (3 x 20 mL). The
aqueous layer was concentrated and purified by column chromatography [silica gel, ethyl

acetate/methanol/water 7/2/1 (v/v)].

General procedure 3 for deprotection of esters

A mixture of an ester (1 mmol) in THF (5 mL) was added LiOH (2M aqeous solution, 500 pL, 1 equiv) at
0 °C and was stirred for 2 h. The reaction was adjusted pH value to approximately 7 by adding DOWEX
50WX8-200 ion-exchange resin. The mixture was filtered, the filtrate was concentrated and purified by

column chromatography [silica gel, ethyl acetate/methanol/water 7/2/1 (v/v)].

Ph
N
oacN®  1.=—Ph, NaAsc, CusO, N
MeO,C-7~]0 DMF, uWI, 1 h on ™
2. LiOH, H,0, MeOH, 2 h, 58% HO,C7 70
OAc OAc
3 OH OH

10 (Type I, R = Ph)
Compound 10. The preparation was accorded on General procedures 1 and 3. Compound 3 and
phenylacetylene were used. Yield was 58%. 'H NMR (600 MHz, D,0) 6 8.57 (s, 1H), 7.82-7.83 (m, 2H),
7.47-7.54 (m, 3H), 6.12 (d, 1H, J=9.0 Hz), 4.61 (d, 1H, J= 6.0 Hz), 4.12 (dd, 1H, J= 9.0, 9.2 Hz), 4.00
(dd, 1H, J = 6.0, 9.3 Hz), 3.78 (dd, 1H, J=9.2, 9.3 Hz); >C NMR (150 MHz, D,0) J 175.3, 147.6, 129.1
x 3,128.9, 125.7 x 2, 121.5, 85.4, 74.3, 73.8, 72.1, 70.5. HRMS calcd for [C14H;5sN306-H] 320.0891,
found 320.0877.
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OAc 1.==—Ph, NaAsc, CuSO, OH N.
Me020;‘27\N3 DMF, uWI, 1 h Hozch °N
2. LiOH, H,0, MeOH, 2 h, 53% l\
OAc OAc OH OH Ph
4 11 (Type I, R = Ph)

Compound 11. The preparation was accorded on General procedures 1 and 3. Compound 4 and
phenylacetylene were used. Yield was 53%. 'H NMR (600 MHz, D,0) ¢ 8.78 (s, 1H), 7.88-7.89 (m, 2H),
7.54-7.57 (m, 2H), 7.47-7.49 (m, 1H), 6.29 (s, 1H), 4.66 (s, 1H), 4.31 (dd, 1H, J= 2.7, 3.1 Hz), 4.15 (d,
1H, J = 1.3 Hz), 4.07 (d, 1H, J = 1.3 Hz); ”C NMR (150 MHz, D,0) 6 175.1, 147.0, 129.5, 129.2 x 2,
128.8, 125.7 x 2, 121.8, 85.3, 77.2, 69.1, 69.0, 68.9. HRMS calcd for [C4H;sN3;0s+H]" 322.1044, found
322.1034.

N
OAc)° OH °

MeO,C 0 General procedure 3 o, ¢ 0
OAc OAc OH OH

3 12

Compound 12. The preparation was accorded on General procedure 3. Yield was 83%. 'H NMR (600
MHz, D,0) ¢ 5.13 (d, 1H, J = 6.3 Hz), 4.48 (d, 1H, J=4,7 Hz), 3.83 (dd, 1H, J= 7.3, 4.7 Hz), 3.67 (dd,
1H, J=17.5, 14.0 Hz), 3.39 (dd, 1H, J= 6.3, 14.0 Hz); *C NMR (150 MHz, D,0) § 175.6, 88.6, 72.2, 72.2,
71.0, 70.3. HRMS calcd for [C¢HoN3O6-H] 218.0422, found 218.0408.

MeO,C MeO,C HO,C
Acg 2 0 TMSNg, SnCl, AcC()a 2 0 General procedure 3 HO 2 [e)
AcO DCM. 0°C. 4 h AcO N3 HO N3
AcO OAc 85% OAc OH
5 S1 13

Compound S1. A mixture of 5 (3.1 g, 8.35 mmol) in CH,ClI, (80 mL) was added tin(IV) chloride (500 pL,
0.5 equiv) and trimethylsilyl azide (500 pL, 2.4 equiv) at 0 °C for 4 h. The reaction was quenched with
saturated aqueous NaHCO; and stirred for 30 min. The mixture was filtered through Celite, the filtrate
was diluted with EtOAc (150 mL) and washed with water (3 x 20 mL). The separated organic layer was
dried over anhydrous MgSO,, concentrated, and purified by column chromatography [silica gel,
hexanes/ethyl acetate 2/1 (v/v)] to afford the title product S1 (2.5 g, 85%). '"H NMR (600 MHz, CDCls) 6
5.23 (t, IH, J=9.4 Hz, H-3), 5.19 (t, 1H, J= 9.5 Hz, H-4), 4.92 (t, 1H, J= 9.0 Hz, H-2), 4.68 (d, 1H, J =
8.7 Hz, H-1), 4.08 (d, 1H, J = 9.6 Hz, H-5), 3.73 (s, 1H, CO,CH3), 2.03 (s, 3H, COCHs), 1.99 (s, 3H,
CHj3), 1.98 (s, 3H, CH3); °C NMR (150 MHz, CDCl3) 6 169.9, 169.2, 169.0, 166.4, 88.0, 74.1, 71.7, 70.3,
68.9, 53.0, 20.4 x 2, 20.3. HRMS calcd for [C3H;7N3+Na]" 382.0865, found 382.0857.

Compound 13. The preparation was accorded on General procedure 3. Yield was 80%. 'H NMR (600
MHz, D,0) 6 3.82 (d, 1H, J = 9.1 Hz), 3.52-3.57 (m, 2H), 3.32 (t, 1H, J = 8.7 Hz); *C NMR (150 MHz,
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D,0) 0 175.3, 89.9, 77.6, 75.5, 72.6, 71.4. HRMS calcd for [CsHoN3O6-H] 218.0422, found 218.0408.

N
N~§4
N

N
OH 1° roral dure 2 OH
HOQC ‘0 eneral proceaure HOZC ‘0
OH OH OH OH
12 14a

Compound 14a. The preparation was accorded on General procedure 2. 2,2-Dimethyl-1-butyne was used.
Yield was 63%. 'H NMR (600 MHz, D,0) ¢ 8.08 (s, 1H), 6.02 (d, 1H, J = 9.1 Hz), 4.56 (d, 1H, J= 6.0
Hz), 4.04 (dd, 1H, J = 9.1, 9.3 Hz), 3.95 (dd, 1H, J = 6.0, 9.4 Hz), 3.74 (dd, 1H, J = 9.3, 9.4 Hz); °C
NMR (150 MHz, D,0O) ¢ 175.3, 158.2, 120.5 , 85.1, 74.2, 73.8, 72.1, 70.4, 30.1, 29.3 x 3. HRMS calcd
for [C1,H19N306-H] 300.1204, found 300.1190.

N
N )
N3 N
OH G | dure 2 OH
HOZC 0O eneral proceaure HOQC ‘0O
OH OH OH OH
12 14b

Compound 14b. The preparation was accorded on General procedure 2. 1-Ethynyl-4-fluorobenzene was
used. Yield was 63%. 'H NMR (600 MHz, D,0) 6 8.52 (s, 1H), 7.77-7.79 (m, 2H), 7.21-7.24 (m, 2H),
6.11 (d, 1H, /=9.0 Hz), 4.61 (d, 1H, J= 6.0 Hz), 4.11 (dd, 1H, J=9.0, 9.2 Hz), 3.99 (dd, 1H, J= 6.0, 9.3
Hz), 3.78 (dd, 1H, J = 9.2, 9.3 Hz); >C NMR (150 MHz, D,0) § 175.3, 162.7, 146.9, 127.7 x 2, 125.4,
121.3, 115.9 x 2, 85.4, 74.3, 73.8, 72.1, 70.5. HRMS calcd for [Cis H4FN3;O0¢-H] 338.0795, found
338.0783

OH
N
N':{
N

N3

oH G I dure 2 OH

HO,C 0 eneral procedure HO,C 0
OH OH OH OH

12 14c

Compound 14c. The preparation was accorded on General procedure 2. Propargyl alcohol was used.
Yield was 51%. 'H NMR (600 MHz, D,0) d 8.26 (s, 1H), 6.06 (d, 1H, J = 9.2 Hz), 4.59 (d, 1H, J = 6.2
Hz), 4.08 (t, 1H, J=9.2 Hz), 3.97 (dd, 1H, J= 6.2, 9.2 Hz), 3.75 (t, 1H, J = 9.2 Hz); >C NMR (150 MHz,
D,0) 6 175.2,147.0, 123.6 , 85.3, 74.2, 73.8, 72.1, 70.4. 54.5. HRMS calcd for [CoH3N307-H]™ 274.0745,

found 274.0670.
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N
N:_Yg\\V/A\V/”\\//
N

N
OH |° OH
HO,C 0 General procedure 2 HO,C 0
OH OH OH OH
12 14d

Compound 14d. The preparation was accorded on General procedure 2. 1-Nonyne was used. Yield was
60%. '"H NMR (600 MHz, D,0) ¢ 8.02 (s, 1H), 6.01 (d, 1H, J = 9.1 Hz), 4.54 (d, 1H, J = 6.0 Hz), 4.05
(dd, 1H, J=9.1, 9.3 Hz), 3.95 (dd, 1H, J= 6.0, 9.4 Hz), 3.74 (dd, 1H, J=9.3, 9.4 Hz), 2.74-2.76 (m, 2H),
1.67-1.69 (m, 2H), 1.28-1.33 (m, 8H), 0.86-0.88 (m, 3H); °C NMR (150 MHz, D,0) ¢ 175.3, 149.0,
122.5, 85.1, 74.2, 73.8, 72.1, 70.4, 30.9, 28.3, 28.0, 27.9, 24.3, 21.9, 13.3. HRMS calcd for
[C15sHasN306-H] ™ 342.1680, found 342.1660.

HOHOZC 0 General procedure 2 HOHOZC O N=N
HO N3 HO N~
OH OH
13 15a

Compound 15a. The preparation was accorded on General procedure 2. 2,2-Dimethyl-1-butyne was used.
Yield was 56%. '"H NMR (600 MHz, D,0) ¢ 8.09 (s, 1H), 5.74 (d, 1H, J = 9.2 Hz), 4.01-4.04 (m, 2H),
3.70-3.77 (m, 2H), 1.35 (s, 1H); *C NMR (150 MHz, D,0) § 174.9, 158.3, 120.2, , 87.1, 78.6, 75.7, 72.1,
71.4,30.1, 29.2 x 3. HRMS calcd for [C1,H9N306-H] 300.1202, found 300.1190.

HO,C HO,C
HO 220 General procedure 2 . ~ A0 N=N
HO Na HO N
OH OH .
13 15b

Compound 15b. The preparation was accorded on General procedure 2. 1-Ethynyl-4-fluorobenzene was
used. Yield was 61%. '"H NMR (600 MHz, D,0) § 8.46 (s, 1H), 7.69-7.71 (m, 2H), 7.17-7.20 (m, 2H),
5.78 (d, 1H, J = 9.2 Hz), 4.05-4.09 (m, 2H), 3.74-3.80 (m, 2H); °C NMR (150 MHz, D,0) § 174.9,
162.5, 146.9, 127.6, 125.3 x 2, 120.9, 115.9 x 2, 87.2, 78.8, 75.7, 72.2, 71.4. HRMS calcd for
[C14H14FN306-H] 338.0795, found 338.0783.
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Purified by acid washing
with a liquid handler
(TECAN)

o)
EDCI, DIPEA

L
_ >
DCM, tt, 12 h ///\N R

diverse N-acyl
alkyne library

= "NH; + RCOM

Samples obtained after
evaporation with a
concentrator (Speed-Vac)

3. Parallel synthesis of an N-acyl propargylamine-based library

To a mixture of propargylamine (128 pL, 2 mmol), a carboxylic acid (2 mmol), and EDCI (460 mg, 1.2
equiv) in dry CH,Cl, (5 mL) was added DIPEA (418 uL, 1.2 equiv). The mixture was stirred at room
temperature for 12 h. After dilution with CH,Cl, (30 mL), the mixture was washed with 1IN HCl,q) (3 X
10 mL) by assistance with a liquid handler (TECAN). The organic layer was dried over anhydrous

MgSOs, concentrated to get N-acyl propargylamine by assistance with a concentrator (Speed-Vac).

4. Parallel synthesis of a 48-membered library

)OJ\ | General procedure 2
/\ ” R' X 42 members N "click chemistry"
3
diverse N-acyl HOAC Og CuSOQy4, NaAsc
alkyne library + 2
t-BuOH, H,0,
and OH , OH t, 48 h
= Ro X 6 members Purification by liquid-liquid

extraction with a liquid
handler and solid-phase

extraction
NHCOR! R2
N N
ad &3
N

N Products obtained after
OH OH X 8
. and g evaporation with a
HO,C ° HOLC ° concentrator (Speed-Vac)
OH OH OH OH
L16 L17

(42 members; (6 members;
from A7 to D12) from A1 to A6)

iduronyl triazole-based library
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1 2 3 4 5 6 9 10 11 12
L16
-Q =0 =0 =Q =Q =90 i
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Figure S1. Alkyne library A1-A6 (for compound L17) and acid library A6-D12 (for compound L.16) for preparation of N-acyl propargylamine-based library
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Table S1. Yields and purities of iduronyl triazole-based library

1 2 3 4 5 6 7 8 9 10 11 12
82%(87)°87(96) 75(94) 75(93) 73(80) 84(81) 66(836) 89(87) 83(99) 64(85) 61(98) 62(88)
75(93) 84(90) 66(81) 86(97) 88(84) 64(95) 66(88) 80(88) 75(94) 68(83) 62(95) 60(96)
64(98) 69(86) 80(94) 85(82) 56(94) 83(90) 70(88) 65(80) 65(93) 66(94) 65(99) 64(91)
D 62(95) 83(96) 86(95) 76(88) 66(86) 80(98) 85(94) 69(83) 84(90) 56(94) 63(90) 81(98)

O w >

“Yield was given after solid-liquid extraction. ” Determined by HPLC.

Compound L17-A1. 'H NMR (600 MHz, D,0) & 8.59 (s, 1H), 7.53-7.61 (m, 2H), 7.48-7.51 (m, 1H),
7.16-7.19 (m, 1H), 6.12 (d, 1H, J= 9.0 Hz), 4.61 (d, 1H, J= 6.0 Hz), 4.12 (dd, 1H, J=9.2, 9.3 Hz), 4.00
(dd, 1H, J = 6.0, 9.2 Hz), 3.78 (dd, 1H, J = 9.0, 9.3 Hz); *C NMR (150 MHz, D,0) § 175.2, 162.8, 146.6,
131.2, 130.9, 122.0, 121.6, 115.5, 112.5, 85.5, 74.3, 73.8, 72.1, 70.5. HRMS calcd for [C14H4FN30-H]
338.0759, found 338.0783.

Compound L17-A2. NMR (600 MHz, D,O) & 8.58 (s, 1H), 7.42-7.99 (m, 2H), 7.30-7.33 (m, 1H),
7.24-7.28 (m, 1H), 6.14 (d, 1H, J = 9.0 Hz), 4.62 (d, 1H, J = 6.0 Hz), 4.15 (dd, 1H, J = 9.0, 9.3 Hz), 4.00
(dd, 1H, J = 6.0, 9.2 Hz), 3.79 (dd, 1H, J= 9.0, 9.3 Hz); *C NMR (150 MHz, D,0) J 175.2, 159.1, 141.4,
130.5, 127.5 , 124.7, 123.9, 116.9, 115.9, 85.5, 74.3, 73.8, 72.1, 70.5. HRMS calcd for [C4H;4FN3O¢-H]
338.0759, found 338.0783.

Compound L17-A3. 'H NMR (600 MHz, D,0) & 8.52 (s, 1H), 7.67-7.69 (m, 2H), 7.43-7.44 (m, 2H),
6.12 (d, 1H, J=9.0 Hz), 4.62 (d, IH, J= 5.9 Hz), 4.12 (t, IH, J= 9.0 Hz), 4.00 (dd, 1H, J = 6.0, 9.0 Hz),
3.78 (dd, 1H, J = 5.0, 9.0 Hz); °C NMR (150 MHz, D,0) 6 175.2, 146.6, 133.9, 129.0 x 2, 127.7 x 2,
127.0, 121.6, 85.5, 74.4, 73.7, 72.1, 70.5. HRMS caled for [C14H4CIN;Og-H]™ 354.0466, found
354.0487.

Compound L17-A4. '"H NMR (600 MHz, D,0) & 8.49 (s, 1H), 7.67 (s, 1H), 7.59-7.60 (m, 1H),
7.34-7.37 (m, 1H), 6.10 (d, 1H, J = 9.0 Hz), 4.60 (d, 1H, J = 6.0 Hz), 4.11 (dd, 1H, J=9.1, 9.3 Hz), 3.98
(dd, 1H, J = 6.0, 9.1 Hz), 3.78 (dd, 1H, J= 9.0, 9.3 Hz); *C NMR (150 MHz, D,0) J 175.2, 146.3, 134.2,
130.8, 130.4, 128.5, 125.4, 123.9, 121.9, 85.5, 74.4, 73.8, 72.1, 70.5. HRMS calcd for [C14H4CIN;O¢-H]
354.0466, found 354.0487.

Compound L17-A5. 'H NMR (600 MHz, D,O) & 8.55 (s, 1H), 7.39-7.44 (m, 2H), 7.34 (s, 1H),
7.00-7.01 (m, 1H), 6.12 (d, 1H, J = 9.0 Hz), 4.60 (d, 1H, J = 6.0 Hz), 4.11 (dd, 1H, J = 9.0, 9.3 Hz), 3.99

(dd, 1H, J = 6.0, 9.3 Hz), 3.87 (s, 1H), 3.78 (¢, 1H, J= 9.3 Hz); *C NMR (150 MHz, D,0) 6 175.3, 159.2,
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147.3, 130.4 x 2, 121.7,118.5, 114.5, 111.0, 85.5, 74.3, 73.8, 72.1, 70.5, 55.3. HRMS calcd for

[CisH17N307-H] 350.0961, found 350.0983.

Compound L17-A6. 'H NMR (600 MHz, D,0) 6 8.60 (s, 1H), 7.97-7.98 (m, 1H), 7.44-7.46 (m, 1H),
7.13-7.18 (m, 2H), 6.12 (d, 1H, J = 9.0 Hz), 4.60 (d, 1H, J = 6.0 Hz), 4.15 (dd, 1H, J= 9.0, 9.3 Hz), 3.99
(dd, 1H, J = 6.0, 9.3 Hz), 3.94 (s, 1H), 3.78 (t, IH, J= 9.3 Hz); *C NMR (150 MHz, D,0) 6 175.3, 155.7,
143.1, 130.2, 127.3, 124.2, 121.1, 117.7, 111.9 , 85.4, 74.3, 73.8, 72.1, 70.5, 55.4. HRMS calcd for
[C1sH;,N;0;-H] 350.0959, found 350.0983.

Compound L16-A7. [a]p> —26.4 (¢ 1.0 in H,0); "H NMR (600 MHz, D,0) ¢ 8.00 (s, 1H), 7.24-7.20 (m,
1H), 6.91-6.86 (m, 2H), 5.91 (d, 1H, J=9.1 Hz), 4.46 (d, 1H, J= 6.1 Hz), 4.42 (s, 2H), 3.91 (t, 1H, J =
9.1 Hz), 3.84 (dd, 1H, J=9.1, 6.1 Hz), 3.62 (t, 1H, J = 9.1 Hz), 3.57 (s, 2H); >*C NMR (150 MHz, D,0)
0 175.2, 173.6, 163.0, 161.7, 161.3, 160.0, 132.4, 132.3, 117.7, 111.4, 103.7, 85.3, 73.7, 72.1, 70.4, 35.1,
34.6. HRMS calcd for [C17H;sF,N4O7-H] 427.1060, found 427.1056.

Compound L16-A10. [o]p> —-31.7 (c 1.0 in H,0); 'H NMR (600 MHz, D,0) & 7.91 (s, 1H), 6.77 (d, 1H,
J=17.9Hz), 6.73 (s, 1H), 6.69 (d, 1H, J=7.9 Hz), 5.90 (d, 1H, J=9.1 Hz), 5.87 (s, 2H), 4.44 (d, 1H, J =
5.9 Hz), 4.39 (s, 2H), 3.87 (t, 1H, J=9.1 Hz), 3.83-3.81 (m, 1H), 3.61 (t, IH, J = 9.1 Hz), 3.45 (s, 2H);
13C NMR (150 MHz, D,0) § 175.2, 174.8, 147.3 x 2, 146.2, 128.4, 123.0, 122.5, 109.5, 108.6, 101.1,
85.3,74.2,73.7,72.2, 70.4, 41.8, 34.6. HRMS calcd for [CysHaoN4Os-H] 435.1147, found 435.1138.

Compound L16-A11. [a]p> —29.7 (¢ 1.0 in H,0); "H NMR(600 MHz, D,0) ¢ 8.18 (s, 1H), 7.54-7.55 (m,
2H), 7.45 (d, 1H, 15.7Hz), 6.99-7.00 (m, 2H), 6.46 (d, 1H, 15.7 Hz), 6.03 (d, 1H, J = 9.0 Hz), 4.60 (s,
2H), 4.55 (s, 1H), 4.04 (t, 1H, J =9.0 Hz), 3.94 (s, 1H), 3.84 (s, 2H), 3.72 (dd, 1H, J = 9.2, 9.3 Hz); "°C
NMR (150 MHz, D,0) §175.2, 168.9, 160.5, 144.9, 141.2, 129.7 x 2, 127.3, 123.3, 117.3, 114.3 x 2, 85.3,
74.2,73.7,72.1,70.4, 55.3, 34.6. HRMS calcd for [CoH,,N4Og-H]™ 433.1354, found 433.1353.

Compound L16-A12. [a]p” —40.4 (¢ 1.0 in H,0); 'H NMR (600 MHz, D,0) d 7.95 (s, 1H), 7.21 (br s,
2H), 6.90 (br s, 2H), 6.01-6.00 (m, 1H), 4.56 (br s, 1H), 4.51 (s, 2H), 3.98-3.95 (m, 2H), 3.74-3.73 (m,
1H), 3.57 (s, 2H); °C NMR (150 MHz, D,0) d 175.3, 175.2, 154.6, 145.0, 130.5 x 2, 126.7, 122.9, 115.7
x2,85.3,74.2,73.7,72.2,70.4, 41 4, 34.6. HRMS calcd for [C7H,0N4Os-H]™ 407.1197, found 407.1193.

Compound L16-B1. [a]p>° —35.8 (¢ 1.0 in H,0); '"H NMR (600 MHz, D,0) & 8.09 (s, 1H), 7.28 (d, 1H, J
=15.8 Hz), 7.21 (dd, 1H, J= 7.8, 8.0 Hz), 7.04 (d, 1H, J= 7.8 Hz), 6.95 (s, 1H), 6.85 (d, 1H, J= 8.0 Hz),

6.39 (d, 1H, J = 15.8 Hz), 5.94 (d, 1H, J = 9.1 Hz), 4.47 (s, 2H), 4.44 (d, 1H, J = 6.1 Hz), 3.94 (dd, 1H, J
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=9.1,9.3 Hz), 3.83 (dd, 1H, J= 6.1, 9.3 Hz), 3.69 (s, 3H ), 3.62 (t, 1H, J=9.3 Hz); >C NMR (150 MHz,
D,0)  175.2, 168.4, 159.0, 141.1, 135.7, 130.1 x 2, 120.9 x 2, 119.9, 115.8 x 2, 112.9, 85.3, 73.7, 72.1,
70.4, 55.2, 34.5. HRMS caled for [C1oH2N4Os-H]™ 433.1354, found 433.1347.

Compound L16-BS5. [a]p>’ -35.1 (c 1.0 in H,0); 'H NMR (600 MHz, D,0) 6 8.04 (s, 1H), 5.93 (d, 1H, J
=9.1 Hz), 4.48 (d, 1H, J = 6.1 Hz), 4.43 (s, 2H), 3.96 (t, 1H, J=9.1 Hz), 3.87 (dd, 1H, J=9.1, 6.1 Hz),
3.64 (t, 1H, J=9.1 Hz), 1.45 (q, 2H, J = 7.5 Hz), 1.07 (s, 6H), 0.66 (t, 3H, J = 7.5 Hz); >C NMR (150
MHz, D,0) 6 181.8, 175.3, 145.4, 123.3, 85.3, 74.3, 73.7, 72.1, 70.5, 42.3, 34.5, 33.3, 24.0, 8.4. HRMS
caled for [CsHagN4O;-H] 371.1561, found 371.1572.

Compound L16-B6. [o]p> —31.5 (¢ 1.0 in H,0); 'H NMR (600 MHz, D,0) 6 8.18 (s, 1H), 7.32-7.31 (m,
1H), 7.06 (s, 1H), 7.02 (s, 1H), 6.89 (s, 1H), 6.37-6.35 (m, 1H), 6.02 (s, 1H), 4.56 (s, 2H), 4.53 (s, 1H),
4.021-4.018 (m, 1H), 3.91 (s, 1H), 3.78 (s, 6H), 3.70 (s, 1H); °C NMR (150 MHz, D,0) 6 175.3, 168.8,
149.8, 148.0, 144.9, 141.4, 127.4, 123.3, 122.6, 117.4, 111.4, 110.0, 85.3, 74.2, 73.7, 72.1, 70.4, 55.5,
55.4, 34.6. HRMS caled for [CaoHa4N4Oo-H]™ 463.1460, found 463.1476.

Compound L16-B8. [o]p>’ —39.0 (c 1.0 in H,0); 'H NMR (600 MHz, D,0) 6 8.12 (s, 1H), 5.96 (d, 1H, J
=9.1 Hz), 4.49 (s, 3H), 3.98 (¢, 1H, J=9.1 Hz), 3.90-3.87 (m, 1H), 3.66 (¢, IH, J=9.1 Hz), 3.22 (s, 2H),
3.70 (br s, 1H); *C NMR (150 MHz, D,0) 6 175.3, 172.7, 144.7, 123.4, 85.4, 74.3, 73.8, 72.1, 70.5, 36.8,
34.7, 14.9. HRMS caled for [C1oH;sN4O-S-H] 361.0812, found 361.0821.

Compound L16-C3 (18). [a]p> —27.1 (¢ 1.0 in H,0); 'H NMR (600 MHz, D,0) § 8.17 (s, 1H),
7.36-744 (m, 4H), 7.34 (s, 1H), 7.24 (s, 1H), 6.03 (d, 1H, J= 9.2 Hz), 4.59 (s, 2H), 4.53 (d, 1H, J = 6.1
Hz), 4.03 (t, 1H, J=9.2 Hz), 3.92 (dd, 1H, J = 6.1, 9.4 Hz), 3.71 (dd, 1H, J=9.2, 9.4 Hz), 2.02 (s, 3H);
C NMR (150 MHz, D,0) 6 175.2, 172.9, 135.6, 134.6, 131.3, 129.3 x 2, 128.5 x 2, 128.2, 123.2, 85.3,
74.2,73.7,72.1,70.4, 34.8, 13.4. HRMS calcd for [C19H2,N407-H] 417.1405, found 417.1397.

Compound L16-C5. [¢]p® —21.8 (¢ 1.0 in H,0); '"H NMR (600 MHz, D,0) ¢ 8.10 (s, 1H), 7.54 (s, 1H),
6.93 (s, 1H), 6.85 (s, 2H), 6.47 (s, 1H), 5.94 (s, 1H), 4.50 (s, 2H), 4.45 (s, 1H), 3.93 (m, 1H), 3.83 (s, 1H),
3.70 (s, 3H), 3.67 (s, 3H), 3.61 (m, 1H); *C NMR (150 MHz, D,0) § 175.3, 168.8, 152.8, 152.4, 144.9,
136.1, 123.7, 123.3, 120.6, 117.0, 113.5, 113.2, 85.3, 74.2, 73.7, 72.1, 70.4, 56.3, 55.7, 34.6. HRMS calcd
for [C20H24N400-H] 463.1460, found 463.1450.

Compound L16-C7. [a]p>> =38.5 (¢ 1.0 in H,0); "H NMR (600 MHz, D,0) d 8.09 (s, 1H), 7.69 (m, 1H),

7.44-7.47 (m, 1H), 7.34 (d, 1H, J = 15.7 Hz), 7.21-7.23 (m, 1H), 6.50 (d, 1H, J= 15.7 Hz ), 5.91 (d, 1H,
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J=9.2 Hz), 4.52 (s, 2H), 4.44 (d, 1H, J = 6.1 Hz), 3.93 (t, 1H, J=9.2 Hz), 3.82 (dd, 1H, J= 6.1, 9.4 Hz),
3.60 (dd, 1H, J = 9.2, 9.4 Hz); °C NMR (150 MHz, D,0) § 175.2, 168.2, 144.7, 140.0, 136.4, 132.6,
130.5, 130.4, 126.7, 123.3, 1222, 120.9, 85.2, 742, 73.7, 72.1, 70.4, 34.6. HRMS calcd for
[C1sH,oBrN,O;-H] 481.0353, found 481.0370.

Compound L16-C8. [o]p> —24.8 (¢ 1.0 in H,0); '"H NMR (600 MHz, D,0O) J 7.89 (s, 1H), 7.14 (d, 2H, J
=8.1 Hz), 7.10 (d, 2H, J = 8.1 Hz), 5.88 (d, 1H, J=9.2 Hz), 4.45 (d, 1H, J = 6.1 Hz), 4.34 (s, 2H), 3.87 (t,
1H, J = 9.2 Hz), 3.82 (dd, 1H, J = 9.2, 6.1 Hz), 3.61 (t, 1H, J = 9.2 Hz), 3.49 (s, 2H), 2.22 (s, 3H); 1°C
NMR (150 MHz, D;0) d 175.2, 174.9, 144.9, 137.4, 131.7, 129.5 x 2, 129.0 x 2, 123.0, 85.3, 74.2, 73.7,
72.1,70.4, 41.8, 34.5, 20.1 .HRMS calcd for [C,sH,,N405-H]™ 405.1405, found 405.1420.

Compound L16-C9. [a]p> —20.0 (¢ 1.0 in H,0); '"H NMR (600 MHz, D,0) 6 7.83 (s, 1H), 7.36 (s, 1H),
6.97 (d, 1H, J = 8.0 Hz), 6.86 (d, 1H, J = 8.0 Hz), 6.09 (d, 1H, J=8.7 Hz), 4.63 (d, 1H, J= 6.0 Hz ), 4.37
(s, 2H), 3.97 (dd, 1H, J= 6.0, 7.2 Hz), 3.91 (dd, 1H, J= 8.7, 8.8 Hz), 3.77 (t, IH, J = 8.8 Hz), 3.42 (s, 2H);
BC NMR (150 MHz, D,0) 6 174.5, 173.0, 150.4, 130.3 x 2, 128.8 x 2, 127.9, 122.7, 120.2, 116.8, 85.4,
72.7,71.7,69.7, 41.0, 34.5.HRMS calcd for [C17H,9CIN4Os-H] 441.0808, found 441.0824.

Compound L16-D1. [o]p”’ —25.4 (¢ 1.0 in H,0); "H NMR (600 MHz, D,0) § 7 .85 (s, 1H), 7.51-7.53 (m,
1H), 6.89-6.94 (m, 2H), 5.91 (dd, 1H, J=9.0, 9.1 Hz), 4.46 (d, 1H, J = 6.1 Hz), 4.38 (d, 1H, J = 15.4 Hz),
429 (dd, 1H, J = 15.4, 15.5 Hz), 3.82-3.92 (m, 1H), 3.83-3.85 (m, 1H), 3.76-3.78 (m, 3H), 3.67-3.72 (m,
1H), 3.61-3.66 (m, 1H), 2.82-2.87 (m, 1H), 2.66-2.69 (m, 1H), 2.52-2.56 (m, 1H), 2.44-2.49 (m, 1H);
C NMR (150 MHz, D,0) 6 208.87, 175.2, 173.8, 165.8, 161.3, 144.5, 128.8, 125.4, 123.1, 116.2, 109.1,
85.2, 74.2, 73.7, 72.1, 70.4, 55.8, 42.5, 40.1, 35.0, 34.1. HRMS calcd for [C,1H4N4Oo-H]™ 475.1460,
found 475.1479.

Compound L16-D3. [a]p?® —34.6 (c 1.0 in H,0); 'H NMR (600 MHz, D,0) 6 8.04 (s, 1H), 5.92 (d, 1H, J
=9.1 Hz), 4.44 (d, 1H, J = 6.2Hz), 4.39 (s, 2H), 3.92 (dd, 1H, J=9.1, 9.2 Hz), 3.83 (dd, 1H, J= 6.2, 9.4
Hz), 3.61 (dd, 1H, J=9.3, 9.4 Hz), 2.18-2.20 (m, 2H), 1.56-1.61 (m, 3H), 1.45-1.51 (m, 4H), 1.35-1.37
(m, 2H), 0.93-0.96 (m, 2H); '>C NMR (150 MHz, D,0) § 177.4, 175.2, 123.2, 85.3, 74.2, 74.1, 73.7, 72.0,
70.4, 38.9, 34.9, 34.2, 31.8 x 2, 31.5, 24.6x2. HRMS caled for [C17HeNsO,-H]™ 397.1718, found
397.1718.

Compound L16-D7. [o]p> -37.8 (¢ 1.0 in H,0); 'H NMR(600 MHz, D,0) 6 8.11 (s, 1H), 7.95 (d, 1H, J
=8.4 Hz),7.77 (d, 1H, J= 15.7 Hz), 7.6-7.61 (m, 2H), 7.46-7.49 (m, 1H), 6.43 (d, 1H, J= 15.7 Hz), 5.93

(d, 1H, J=9.2 Hz), 4.53 (s, 2H), 4.44 (d, 1H, J = 6.2 Hz), 3.94 (t, 1H, J=9.2 Hz), 3.83 (dd, 1H, J= 6.2,
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9.4Hz), 3.61 (t, 1H, J = 9.4Hz); BC NMR (150 MHz, D,0O) 0 175.2, 167.6, 147.6, 144.6, 137.2, 134.1,

130.3, 130.2, 129.1, 124.8, 124.2, 123.4, 85.3, 74.2, 73.7, 72.1, 70.4, 34.5. HRMS calcd for
[C18H19N509-H]_ 448. 1099, found 448.1115.

Compound L16-D8. [a]p> —24.1 (¢ 1.0 in H,0); "H NMR (600 MHz, D,0) 6 7.93 (s, 1H), 7.39 (d, 1H, J
=8.3 Hz), 7.35 (d, 1H, J = 1.3 Hz), 7.08 (dd, 1H, J= 1.3, 8.3 Hz), 5.91 (d, 1H, J=9.1 Hz), 4.44 (d, 1H, J
= 6.0 Hz), 4.40 (s, 2H), 3.82-3.88 (m, 2H), 3.61 (t, 1H, J = 9.3 Hz), 3.51 (s, 2H); *C NMR (150 MHz,
D,0) 6 175.1, 173.6, 135.1, 131.7, 130.8 x 2, 130.5 x 2, 128.9 x 2, 123.0, 85.3, 73.6, 72.1, 70.3, 41.1,
34.5. HRMS calcd for [C17H;sCL.N407-H]™ 459.0469, found 459.0490.

Compound L16-D9. [a]p> —30.0 (¢ 1.0 in H,0); "H NMR (600 MHz, D,0) d 7.87 (s, 1H), 7.23-7.25 (m,
1H), 6.83-6.85 (m, 2H), 6.80-6.81 (m, 1H), 5.88 (d, 1H, J = 9.1 Hz), 4.44 (d, 1H, J = 6.1 Hz), 4.39 (s,
2H), 3.82 (dd, 1H, J= 6.1, 9.2 Hz), 3.80-3.81 (m, 1H), 3.71 (s, 3H), 3.60 (t, 1H, J= 9.2 Hz), 3.52 (s, 2H);
B3C NMR (150 MHz, D,0) 6 175.2, 174.4, 159.0,136.4, 130.1, 122.9, 121.8, 114.4, 113.0, 112.0, 85.2,
74.2,73.6,72.1,70.4,55.2, 42.2, 34.5. HRMS calcd for [C1sH2N4Og-H] 421.1354, found 421.1344.

Compound L16-D10. [o]p> —31.5 (c 1.0 in H,0); 'H NMR (600 MHz, D,0) & 7.87 (s, 1H), 7.13 (d, 2H,
J=28.8 Hz), 6.88 (d, 2H, J = 8.8 Hz), 5.88 (d, IH, J=9.2 Hz), 4.43 (d, 1H, J = 6.1 Hz), 4.38 (s, 2H), 3.85
(dd, 1H, J=9.2, 9.3 Hz), 3.80-3.83 (m, 2H), 3.72 (s, 3H), 3.60 (t, 1H, J = 9.3 Hz), 3.47 (s, 2H); *C NMR
(150 MHz, D,0) § 175.2, 175.0, 157.9, 144.9, 130.3, 127.3, 122.9, 114.3,85.2, 74.1, 73.6, 72.1, 70.4, 55.3,
41.3, 34.5. HRMS caled for [C1sH2N,Os-H] 421.1354, found 421.1367.

Compound L16-D11. [o]p> ~34.0 (¢ 1.0 in H,0); 'H NMR (600 MHz, D,0) 6 7.91 (s, 1H), 7.18-7.20
(m, 2H), 7.00-7.03 (m, 2H), 5.89 (d, 1H, J = 9.2 Hz), 4.44 (d, 1H, J= 6.1 Hz), 4.39 (s, 2H), 3.87 (t, 1H, J
=9.2 Hz), 3.83 (dd, 1H, J=6.1, 9.4 Hz), 3.60 (dd, 1H, J= 9.2, 9.4 Hz), 3.52 (s, 2H); '°C NMR (150 MHz,
D,0) § 175.2, 174.6, 162.6, 160.9, 144.8, 130.8, 130.7, 123.0, 115.5, 115.4, 85.2, 74.2, 73.6, 72.1, 70.4,
41.3, 34.5. HRMS caled for [C7H sFN4O;-H]™ 409.1154, found 409.1167.

Compound L16-D12 (19). '"H NMR (600 MHz, D,0) § 7.34 (s, 1H), 7.26-7.21 (m, 3H), 7.12-7.10 (m,
2H), 8.90 (dd, 1H, J=9.1, 13.2 Hz), 4.50 (t, IH, J= 5.4 Hz), 4.38 (dd, 1H, J=11.5, 15.8 Hz), 4.13 (t, 1H,
J=15.4Hz),3.93 (t, 1H, J= 9.2 Hz), 3.89 (td, 1H, J=4.1, 9.1 Hz), 3.68 (t, 1H, J = 9.4 Hz), 1.15-1.13
(m, 3H); °C NMR (150 MHz, D,0) 6 179.0, 175.2, 144.9, 139.6, 128.9, 128.6, 126.6, 123.0, 85.3, 74.4,
73.8,72.2,70.5,43.0,39.7, 34.1, 17.1. HRMS caled for [C1oH24N4O--H] 419.1561, found 419.1556.
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5. Attempts to reduce the protected azido iduronic acid intermediate and amidation

NH,
OAc
(H] MeO,C7|O
N OAc OAc
3 )
OAc A
MeO,C o) ' amide bond
. formation
OAc OAc ' JOL
acyl chloride OAc
oom . Me0C 70
OAc OAc
l. After hydrogenation, the reaction resulted in decomposition of starting material.

2. The amide bond formation at C1 using the glycosyl azide and acyl chloride by Staudinger ligation.
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C. Biology section

Inhibition assay

Compounds were mixed with 4-methylberiilyl a-L-iduronic acid as substrate and rh-o-IDUA in pH 3.5
(citric phosphate) buffer, then assay was carried out at 37 °C for 15 min. Stop solution (0.4 mol/L K,COs,
pH 10.6) was then added and fluorescence was determined at 355 nm excitation and 460 nm emission.
Inhibition was performed as relative enzyme activity to control. The active compounds were selected and
further tested at lower concentration to determine their ICsy values. The assays performed in 96-wells of

the microtiter plate contained citric phosphate buffer.

100.00%
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2000%

10.00% i
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Figure S2. The inhibition activity of 48-membered iduronyl triazoles at 100 uM
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Figure S3. The ICs plots of (a) compound 18 and (b) 2 versus rh-a-IDUA.

In vitro stabilization of rh-a-IDUAS

An assessment of the ability of small molecules to stabilize rh-a-IDUA against denaturation was
performed by using Aldurazyme. Enzyme aliquots (20 A, pH 3.5) were incubated with 0, 100, 250 or 500

uM of small molecule on ice for 10 min. The samples were heated at 48 °C as a function of time in an
S17
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attempt to heat-inactivate (denature) enzyme, and then the samples were diluted into twenty-fold volume
of 0.1 M citric phosphate buffer (pH 3.5). The enzyme was immediately incubated with substrate (0.5
mM 4-methyllumbelliferyl a-L-iduronic acid) for 15 min at 37 °C before quenching with glycine buffer.
Liberated 4-methylumbelliferone was measured (excitation 355 nm, emission 460 nm). Enzyme activity

was reported relative to unheated enzyme.

Thermal stability shift assavS4

The stability of rh-a-IDUA was assessed using a modified fluorescence thermal stability assay on a
Rotor-Gene system in acidic buffer (citric phosphate, pH 3.5). Briefly, rth-a-IDUA (4 pg) was combined
with SYPRO Orange and various concentrations of small molecules in a final reaction volume of 20 A. A
thermal gradient was applied to the plate at a rate of 1 °C per minute, during which time the fluorescence
of SYPRO Orange was continuously monitored. The fluorescence intensity at each temperature was

normalized to the maximum fluorescence after complete thermal denaturation.

TableS2. Thermal shift study of glycerol toward rh-a-IDUA.

Concentration/conditions Tm (°C)

0 mM (pH 3.5) 56.15
40 mM (pH 3.5) 56.32
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Figure S4. Thermal stability scans of rth-a-IDUA in the absence and presence of various concentrations of
small molecules. All experiments were performed at pH 3.5, with the exception of Apo (pH 3.5, black).
Unfolding of IDUA was monitored by changes in the fluorescence SYPRO Orange as a function of

temperature.
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D. Copies of 'H and *C NMR spectra
'H NMR and "*C NMR of compound 5 in CDCl;
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Supporting Information
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Current Data Parameters

NAME 20140425
EXPNO 1
PROCNO 2
F2 - Acquisition Parameters
Date_ 20140425
Time 17.19
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG 2g30
D 32768
SOLVENT cpcl3
NS 8
DS C
SWH

FIDRES

20

RG

DW

DE

TE

D1

TDO

-0.80 dB
PL1W 18.11971092 w
SFO1 600.1536010 MHz
F2 - Processing parameters
ST 16384
sF 600.1500289 MHz
WDW EM
S8B 0
1B 0 Hz
GB 0
C 1.00

Current Data Parameter
NAME 20140303

EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140303
Time 20.57
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30

TD 131072
SOLVENT cDCl13

NS 18

Ds 0

SWH 39062.500 Hz
FIDRES 0.298023 Hz
AQ 1.6777716 sec
RG 640

DW usec
DE usec
TE K
D1 2 sec
D11 0 sec
TDO

PLL 2.80 dB
PLIW 49.17097855 W
sFol 1509251886 MHz

CHANNEL £f2
waltzlé

80.00 usec
0.33 dB
16.50 dB
19.50 dB
13.96854782 W
0.33740479 W
0.16910298 W
600.1524006 MHz

F2 - Processing parameters
ST 65536

SE 150.9078380 MHz
WDW EM
SSB 0

53 2.00 Hz
GB 0

BC 1.00
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'H NMR and "*C NMR of compound 6 in CDCl;
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Current Data Parameters

NAME 20140305
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140305
Time 14.41
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG 2g30
TD 32768
SOLVENT cDCl3
NS 12
DS 0
SWH 8389.262 Hz
FIDRES .256020 Hz
AQ 1.9530 sec
RG 28.5
oW 59.600 usec
DE 21.00 usec
TE 298.0 K
Dl 2.00000000 sec
TDO 1
CHANNEL f1
1H
10.20 usec
-0.80 dB
PL1W 18.11971092 W
SFOl 600.1536010 MHz
F2 - Processing parameters
SI 16384
SF 600.1500287 MHz
WDW EM
3SB 0
1B 0 Hz
GB 0
PC 1.00

Current Data Parameters

NAME 20140305
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140305
Time 14.45
INSTRUM spect
PROBHD S5 mm CPDCH 13C
PULPROG zgpg30
TD 131072
SOLVENT cpcl3
NS 24
DS 0
SWH 39062.500 Hz
FIDRES 0.298023 Hz
AQ 1.6777716 sec
RG 3640
oW 12.800 usec
DE 21.00 usec
TE 297.9 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL f1 =
13c
11.25

2.8
49.17097855

usec
2.80 dB
w
150.9251886 MHz

CHANNEL £2

CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.33 dB
PL12 16.50 dB
PL13 19.50 dB
PL2W 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
SFO2 600.1524006 MHz

F2 - Processing parameters
sI 65536

SF 150.9078480 MHz
WDW EM

SSB 0

LB 2.00 Hz
GB 0

PC 1.00
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'H NMR and "C NMR of compound 7 in CDCl;

~ OO WO ©0 O~ o~ Current Data Parameters
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OAc OAc ;gLVENT c:x,ég
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SWH 8370.536 Hz
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D1 2.00000000 sec
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= = CHANNEL f1
NUC1l
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F2 - Processing parameters
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I L
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N4 R NVZ .
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OAc OAc SOLVENT cDcl3
7 NS 128
DS 0
SWH 39062.500 Hz
FIDRES 0.298023 Hz
aQ 1.6777716 sec
RG 2050
oW usec
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TE 0K
D1 2 0 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
CHANNEL £2
CPDPRG2 waltz1l6
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W 7
PL13W 0.02485020 W
SFo2 600.1324005 MHz
F2 - Processing parameters
sI 65536
SF 150.9028090 MHz
WDW EM
sSB 0
LB 2.00 Hz
GB 0
BC 1.00
1 .
-
T T T T T T T T T T T T
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'H NMR and "C NMR of compound 3 in CDCl;

Current Data Paramet
NAME 2014
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Page S23
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W/ ‘ \\/ ’ \V F2 - Acquisition Parameters
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Time 11.44
N INSTRUM spect
OAc |2 PROBHD 5 mm CPDCH 13C
MeO,C 0 PULPROG zgpg30
€0z TD 131072
SOLVENT cpcl3
NS 64
OAc OAc DS 0
3 SWH 39062.500 Hz
FIDRES 0.298023 Hz
AQ 1.6777716 sec
RG 0
DW
DE
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Dl 0
D11 0.03000000 sec
TDO b
= CHANNEL f1
11
2.80 dB
49.17097855 W
150.9251886 MHz
= CHANNEL f2
waltzlé
19.50 dB
13.96854782 W
0.33740479 W
0.16910298 W
0.1524006 MHz
F2 - Processing parameters
SI 65536
SF 150.9078417 MHz
WDW EM
558 0
LB 2.00 Hz
GB 0
BC 1.00
T T T T T T T T T T T
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'H 2D NMR of compound 3
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Date 20140710
Time~ 9.54
INSTRUM spect
PROBHD 5 mm CPQNP 1H/
4.2 PULEROG cosygpaf
" D 2048
SOLVENT cpel3
NS 4
DS

16
4.4 SWH 5000.000 Hz
g FIDRES 2.441406 Hz

aQ 0.2048500 sec
RG 64
DW 100.000 usec
DE 6.50 usec
—4.6 TE 298.0 K
A DO 0.00000300 sec
= D1 2.00000000 sec
@l; 0@\ (ﬂ D13 0.00000400 sec
= = D16 0.00020000 sec

00020000 sec

4.8 no

CHANNEL f1

— 14.
5.0 LD
— @ @ 5051392808 M
—— K\ GRADIENT CHANNEL
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T
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Current Data Parameters
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| PROCNO 1
m
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3 spect
@ D 5 COONP 18/
PULPROG . b
4.6 it
SOLVENT cpcl3
Ns 8
DS
S
4.7 FIDRES
a0
RG
oW
DE
4.8 E
000000 se
0 sec
. 4.9 :
F5.0
0 F5.1
5.2 usec
F1 - Acquisition parameters
™ 256
sFol 500.1323 MH
5.3 FIDRES 27.309973 Hz
W 13.979 ppm
FnMODE States-TPPI
5.4
- 5.5
© . ®©
- Processing parameters
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5.6 States-TPPI
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(
T T T T T T T T T T T . 2
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5.6 55 5.4 53 52 5.1 5.0 4.9 48 47 46 ppm 0
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'H NMR and "C NMR of compound 8 in CDCl;

A~NOO NN ANDDAAMOON ™ ™ Current Data Parameters
AV ANOLONNSSWHL A < 0 O NAME 20140305
COVWOUILNANATON D™V ™M oA EXPNO 1
A A A OO0 OT T A A A A D — oo PROCNO 1
191401 O WD LY. Ly Ly L) L) A L) Ly L) L)) 0 ) ) QriCwIe F2 - Acquisition Parameters
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MeO,C ‘0 D 32768
SOLVENT cDCl3
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OAc OAc DS 0
SWH 8389.262 Hz
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RG
ow usec
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TE L9 K
D1 2.00000000 sec
TDO 1
CHANNEL f1l
10 usec
dB
18.11971092 W
600.1536010 MHz
F2 - Processing parameters
sI 16384
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5sB 0
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SOLVENT cDcl3
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8 SWH 39062.500 Hz
FIDRES 0.298023 Hz
aQ 1.6777716 sec
RG 3640
oW 12.800 usec
DE 21.00 usec
TE 298.0 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL £1
13c
11.25 usec
2.80 dB
49.17097855 W
150.9251886 MHz
CHANNEL £2
CPDPRG2 waltzl6
Nuc2
PCPD2
PL2
PL12
PL13
PL2W 13.96854782 W
PL12W 0.33740479 W
PLL3W 0.16910298 W
SFO2 €00.1524006 MHz
F2 - Processing parameters
sI 65536
SF 150.9078380 MHz
WDW EM
sSB 0
LB 2.00 Hz
GB 0
BC 1.00
T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0  ppm
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"H NMR and *C NMR of compound 10 in D,O
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N 29 1.9573919 sec
OH oW
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Dl 2.00000000 sec
OH OH TDO 1
10 = CHANNEL f1
7.95 usec
4.00 dB
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FIDRES 0.298023 Hz
aQ 1.6777716 sec
RG 2050
HO,C (o] DW .800 usec
DE 21.0
TE 298.
OH OH D1 2.00000000
D11 0.03000000 sec
10 TDO 1
CHANNEL f1
13c
10.05 usec
-1.82 dB
122.22216797 W
150.9201552 MHz
CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 4.00 dB
PL12 24.90 dB
PL13 27.90 dB
PL2W 6.09999990 W
PL12W 0.04958267 W
PL13W 0.02485020 W
SFO2 600.1324005 MHz
F2 - Processing parameters
sI 65536
SE 150.9028090 MHz
WDW EM
5B 0
LB 2.00 Hz
G3 0
BC 1.00
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'H NMR and "C NMR of compound 4 in CDCl;

Page S27
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NV VA V/ i e
Date_ 20140710
Time 21.26
OAc INSTRUM spect
MeO,C 0 PROBHD 5 mm CPTCI 1H-
PULPROG 2gpg30
TD 131072
OAc OAc SOLVENT cpc13
Ns 128
4 DS 0
swH 39062.500 Hz
FIDRES 0.298023 Hz
aQ 1.6777716 sec
RG
oW usec
DE usec
TE K
D1 2 sec
D11 0.03000000 sec
TDO 1
CHANNEL £
122.22216797 W
150.9201552 MHz
CHANNEL f2 ==
CPDPRG2 waltzlé
Nuc2 18
PCPD2 90.00 usec
PL2 4.00 dB
PL12 24.90 dB
PL13 27.90 dB
PL2W £.09999990 W
PL12W 0.04958267 W
PL13W 0.02485020 W
SFO2 600.1324005 MHz
F2 - Processing parameters
sI 65536
SE 150.9028090 MHz
WoW EM
558 0
18 2.00 Hz
GB ]
BC 1.00
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Supporting Information

'H 2D NMR of compound 4

C14N3-Beta @ 2D COSY cosygpgf

3 H4 H%-l H-2 HIHJ(S
5 OAC 1 \‘ (I\ | f/‘\ “
MeO2CA 30 2 N M “ | I \‘ “1 }
onc oac . J L JL Ju Ju_ ] ! ppm
4

F4.3

F4.4

4.5

4.6

|

|
)
>

F4.7

4.8

= @ Fa.9
J 5.0

\J £5.1

3 52
l 5.3

5.4
5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 ppm

C1l4N3-Beta @ 2D NOESY noesygpph

nOe H3 H4 -1 H-2 H-5

MeO,C ] N3

"\
32 ‘\‘\}U\ ‘f } “ / \\ /
i AL

f i

\
5H OAc l-i A \
\

ppm

— @O Lo

A
A

AN

4.6

-4.7

4.8

4.9

~5.0

5.1

5.2

5.3 : i : . . : 4.6

5.3
ppm

Page S28

<)
BRUKER
(>

Current Data Parameters
NAME GRC_C14N3-Beta (2)
EXPNO 2

PROCNO 1
F2 - Acquisition Parameters
Date_ 20140710
ime 12.41
INSTRUM spec:
PROBHED 5 mm CBQNP 1H/
PULPROG cosygpaf

2048
SOLVENT cpcl13
s 4
DS 16
SWH 5000.000 Hz
FIDRES 2.441406 Hz
i) 0.2048500 sec
RG 181
oW 100.000 usec
DE 6.50 usec
TE 298.0 K
Do 0.00000300 sec
D1 2.00000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
o 0.00020000 sec

GRADIENT CHANNEL =====
SINE.100
10.00 %

1000.00 usec

Fl - Acquisition parameters
256

D

SFOl 500.1323 MHz

FIDRES 19.531250 Hz
9.997 ppm

FnMODE QF

F2 - Processing parameters
st 2

SF 500.1300230 MHz
WDW SINE
ssB
1B
GB
BC 1.00

Hz

coo

Fl - Processing parameters
sI 1024
Mc2 oF

SF 500.1300230 MHz
WOW States-TPPI
ssB

1B 0 Hz

GB 0

<)
BRUKER

Current Data Parameters
NAME GRC_C14N3-Beta(2)
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
20140710
13.21
spec:
PROBED 5 mm CPQNP 1H/
PULPROG noesygpph
TD 2048
SOLVENT cpc13
S 8

16
SWH 5000.000 Hz
2.441406 H;

o
coomo

PL1 -5.00 dB

LW 5.79859551 W
SFOL 500.1322506 MHz
GRADIENT CHANNEL =====
SINE.100
SINE.100

40.00 %
-40.00 %
1000.00 usec

F1 - Acquisition parameters
D €

FIDRES
W

3
FnMODE

F2 - Processing parameters
sI 102

SF 500.1300230 MHz
WOW QSINE
SSB 2

1B 0 Hz

GB [

BC 1.00

F1 - Processing parameters
ST 1024
Mc2 States-TPPI

SE 500.1300230 MHz
WDW ?

SSB 2

1B 0 Hz

GB 0

S28



Supporting Information

"H NMR and °C NMR of compound 11 in D,O

N~ONTWOoOWOWITO +HAN NOFTOAOO T
ONTOITHOALMA LW CHONOOWOVWNOS WO
[ecliNe o) Mol alNO RS o) NEe o I RS M@ )] OCNAAO OS>~ O A
LWL I MO oMMmMMNAHO0O O~
O P~ D0 ISP OM
OH
v 7107
OH OH
11
[N J [T
T T T T T T T
9 8 6 5 4 3 2 ppm
o o~ |~ N (o] (o] (o] o
{ || o (=] (o] [g¥] [e)]
(o)) MmO o (=] (o] [a] (o))
o NN — | |H|O
- a4 avowo
S & doows m woom
2 S HJRT% Q4 Nen®
; 2 TNor e 5 N33R
9 5 aomwo Y oo
= s J388F w Hoaowe
b DU s ~388
OH OH
11
| | -— ‘ ] l.
T T T T T ¥ T T T T
240 200 180 160 140 120 100 80 €0 40 ppm

Page S29

Current Data Parameters

NAME 20140630
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140630
Time 11.39
INSTRUM spect
PROBHD S mm CPTCI 1H-
PULPROG zg30
TD 32768
SOLVENT D20
NS 64
DS 0
SWH 8370.536 Hz
FIDRES 0.255448 Hz
AQ 1.9573919 sec
RG 36
DW 59.733 usec
DE 21.00 usec
TE 298.0 K
D1l 2.00000000 sec
TDO 1
CHANNEL f1
1H

7.95 usec

4.00 dB
6.09999990 W
600.1336009 MHz

F2 - Processing parameters
16384

SF 600.1299519 MHz
WDW EM

SSsB 0

LB 0 Hz

GB 0

PC 1.00

Current Data Parameters

NAME 20140630
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140630
Time 23.28
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
TD 131072
SOLVENT D20
NS 2048
Ds 1]
SWH 39062.500 Hz
FIDRES .298023 Hz
AQ 1.6777716 sec
RG 2050
oW 12.800 usec
DE 21.00 usec
TE 297.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
13c
10.05 usec
-1.82 dB

122.22216797 W
150.9201552 MHz

CHANNEL £2
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 90.00 usec
PL2 4.00 dB
PL12 24.90 dB
PL13 27.90 dB
PL2W 6.09999990 W
PL12W 0.04958267 W
PL13W 0.02485020 W
SFO2 600.1324005 MHz
F2 - Processing parameters
SI 65536
SF 150.9028090 MHz
WDW EM
3sB 0
LB 2.00 Hz
GB 0
PC 1.00

S29



Supporting Information

"H NMR and *C NMR of compound 12 in D,O

WO MmMLVLOVANTNETMOUL TN
ANNTOOEMOONONOO © WO
LOANOITMMNMMAN OO0
HATTOOOWOOOWOTMNmM
nUO<TITOOMOOOOONONOM
N, NN =
OH
HO,C (e}
OH OH
12
L U
T T T I I I T
9 6 5 4 3 2 ppm
L= — @ [0 [1O
o o N |©O |
o o [=][e)} o)}
— — —|O|O
)
2 o emes
g 3 eoen
d ¢ &x88
K 5oaast
£ 5 dage
N3
OH
HO,C (0]
OH OH
12
T T T T T T T T T T
24 220 200 180 160 140 120 100 80 €0 40 20 ppm
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Current Data Parameters

NAME 20140321
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140321
Time 20.06
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30

TD 32768
SOLVENT D20

NS 32

DS 0
SWH 8389.262 Hz
FIDRES 0.256020 Hz
20 sec
RG

oW 59.600 usec
DE 21.00 usec
TE 298.0 K
Dl 2.00000000 sec
TDO 1

NUC1 1H

Pl 10.20 usec
PL1 -0.80 dB
PL1W 18.11971092 W
SFOl 600.1536010 MHz
F2 - Processing parameters
SI 16384

SF 600.1499441 MHz
WDW EM
SSB 0

1B 0 Hz

G! 0

PC 1.00

Current Data Parameters

NAME 20140321
EXPNO 8
PROCNO 1
F2 - Acqguisition Parameters
Date_ 20140321
Time 20.51
INSTRUM spect

PROBHD 5 mm CPDCH 13C

PULPROG 2zgpg30
TD 131072
SOLVENT D20
Ns 256
DS 0
SWH Hz
FIDRES Hz
aQ sec
RG
DW usec
DE usec
TE 2 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13c
11.25 usec
2.80 dB

49.17097855 W
150.9251886 MHz

= = CHANNEL f2

CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.33 dB
PL12 16.50 dB
PL13 19.50 dB
PL2W 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
SFO2 600.1524006 MHz

F2 - Processing parameters
ST 6

SF 150.9078380 MHz
WDW EM

SsB 0

1B 2.00 Hz
GB 0

PC 1.00
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Supporting Information Page S31
'H NMR and ">C NMR of compound S$1 in CDCl;

¢4l n3

MeO,C,
AcO~4 2 OMHIOVEOOOWAO OO S~
AcO Ns PATOEHOD MO DN T 0no
3 J SAHOD M HO®O O~ m m oo
OAG AANNA AN NG00SO~ Saa
s1 R R b L) PN
4'32 ootz % 4.08
t,J=9. z — .
5.23 o gfl 8.7Hz d,J=9.6Hz
t,J=94Hz g H-5
H-3 5.19
t,J=9.5Hz
H-4
T T T T T T T T T T T T T 1
5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 (4.2 ppm
wn wn fee] (=]
o o o o
— o o —
| )
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
ﬁ mjﬁ ﬁ fﬁj Fﬁ
(X} (o)) ([e)) o o [e[e))
=l lofo Al e o
c4l n3(c)
Qo
2883 4 cowwann 0 vo
a389 4 8882298 8 2
aaaw £ maRdE e < =0
3388 ® fededos o So
2553 ® FR2IERS 2 ]
weoc_ \// | NI v
AcO
AcO Ny
s1 OAc
‘H L
T T T T T T T T T T T T T T T T T T T |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Supporting Information

"H NMR and *C NMR of compound 13 in D,O

3.8353
3.8201
3.5794
3.5644
35507
81,5357
3.5206
3.3443
3.3298
3.3154

/
%

HOLC
HO O
HO N3
OH
13
L LA
T T I I T T T T
9 8 6 5 4 3 2 ppm
oo™
oo
ollo|o
i ]
"
i 8 ggad
g S 332
o & Edas
| [\
HO,C
HO O
HO N3
OH
13
il
T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME c4l n3
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140506
Time 17.49
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zg30

TD 32768
SOLVENT D20

NS 18

DS 0

SWH 8370.536 Hz
FIDRES 0.255448 Hz
aQ 1.9573919 sec
RG 25.4

oW 59.733 usec
DE usec
TE K
Dl sec

PLL
PL1W
SFol

F2 - Processing parameters
€

sI 16384
SF 600.1299421 MHz
EM

Current Data Parameters

NAME c4l n3
EXPNO €
PROCNO 1
F2 - Acqguisition Parameters
Date_ 20140506
Time 17.54
INSTRUM spect

PROBHD 5 mm CPTCI 1lH-

PULPROG 2gpg30

TD 131072
SOLVENT D20

NS 64

DS 0

SWH 00 Hz
FIDRES Hz
aQ sec
RG

DW 0 usec
DE usec
TE K

Dl sec
D1l 0.03000000 sec
TDO 2 |

= CHANNEL f1

10.05 usec

-1.82 dB
122.22216797 W
150.9201552 MHz

PL1W
SFol

= CHANNEL f2
waltzlé

CPDPRG2
NUC2 1H

PCPD2
PL2
PL12
PL13
PLZW
PL12W
PL13W
SFO02

90.00 usec

MHz

F2 - Processing parameters
sI 655

SF 150.9028090 MHz
WDW EM

SsB (1]

LB 2.00 Hz
GB 0

PC 1.00

S32



Supporting Information Page S33
"H NMR and °C NMR of compound 14a in D,O

@ o ® OINWONRNHOTOITOAN 0 Current Data Parameters
® — N NANMOONSWOA O ™M© — NAME cla+
o] ™M CLLVOVWTMNMOVLW TN o] EXPNO 12
o o o NINOOONO O~~~ ™ PROCNO 1
0 elate] L OOOOONOOM —

F2 - Acguisition Parameters

v '\'\'\W/ Date_ 20140506
Time 18.23

INSTRUM spect
PROBHD S mm CPTCI 1H-
PULPROG zg30
TD 32768
,\i’ \ SOLVENT D20
N NS 18
OH Ds 0
SWH 8370.536 Hz
HO,C (0] FIDRES 0.255448 Hz
aQ 1.9573919 sec
RG 22.6
OH OH DW 59.733 usec
DE 21.00 usec
14a TE 298.0 K
D1 2.00000000 sec
TDO 1
= CHANNEL fl
NUC1 1H
Pl 7.95 usec
PL1 4.00 dB
PLIW 6.09999990 W
SFOL 600.1336009 MHz
F2 - Processing parameters
sI 16384
SF 600.1299432 MHz
WDW EM
ssB 0
b5} 0 Hz
GB 0
PC 1.00

9 8 7 6 5 4 3 2 1 ppm
o o ®| [N]e~]oy o
o o | |Njo | <«
o [e)] (=] oo (o))
— o | [—|o]|— (<o)
& © ©
:g g\ g $ ON\:::: (;7: Current Data Parameters
2 3 EERNE R —o NAME cla+
2 ] ] w Tmao oo ihiabied 14
- - P ENS (LR PROCNO 1
‘ | | \\// \/ F2 - Acquisition Parameters
Date_ 20140506
Time 18.28
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
N PULPROG zgpg30
A\ TD 131072
N. SOLVENT D20
N NS 64
OH DS 0
HO,C o) SWH 39062.500 Hz
FIDRES 0.298023 Hz
aQ 1.6777716 sec
RG 2050
OH14aOH oW 12.800 usec
DE 21.00 usec
TE 298.0 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO
PL13 27.90 dB
PL2W €.09999990 W
PL12W 0.04958267 W
PL13W 0.02485020 W
SFO2 600.1324005 MHz
F2 - Processing parameters
SI 65536
SF 150.9028090 MHz
WDW EM
ssB 0
LB 2.00 Hz
GB 0
PC 1.00
T J“
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 0 ppm
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Supporting Information

H NMR and *C NMR of compound 14b in D,O

Page S34

—_

6= M MANO TS -~ NWNO T HN DM D
'l HO~ 0NN — o NN OW—HONWOWN
o OO MmN o NHMONOHO MO Do Current Data Paramsters
[ts) OSSN NN — VOA—AAO OO0 ® =~ NAME cla-ph-f
. B EXENO %
© o S sl g © © LTI IOMOOO PROCNO 1

Nz

<

N

cl4-p Tims
< INSTRUM
1GRC 1D 1H-ZG zg30 D20 /opt/nmrdata/wccheng wccheng| 15 SROBED 5 mm
E Fouemos
soLveNT
s
DS o
swe 8370.536 H2
FIDRES 255448 Hz
aQ 1.9573915 sec
N RG 20.2
o\ o 59.733 usss
N o
OH
HO,C (0]
OH OH
14b
L I A 4
I T I I I T I I I I I
10 9 3 7 6 5 4 3 2 1 0 ppn
o o < o] [oo|wn
o I} I o o| |o|o|~
o N i L ] B B
o o @ wowoam
o~ ~ v [ O~ ®o W - OOoOuww Current Data Parameters
n B2 o b S iasss NAME cl4-ph-f
6w < S S 0w Y e SioRG s
288 = Sadama 6 Soao
— —— — e ® ~r~~~ PROCNO &
‘ \/ ‘ \\/ / V | \\// F2 - Acquisition Parameters
E 20140506
18.11
spect
S mm CPTCI 1H-
zgpg30
TD 131072
N SOLVENT
A\
N
N
HO,C (0]
OH OH
14b R
0.03000000
1
CHANNEL f1
F2 essing parameters
ST 65536
SF 150.9028090 Miz
WDW EM
SSB 0
=
G2 0
BC 1.00
L , L J
T T T T T T T T T T %
240 220 200 180 160 140 120 100 80 €0 40 0 ppm
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Supporting Information

"H NMR and *C NMR of compound 14¢ in D,O

Page S35

© N o NONONO=MMON M Current Data Parameters
(2} ~ o OCOOMOANNMSSMESN NAME cl4-oh
o 0 NDONDODSODOITM EXPNO 1
~ oo NMNOOCOOO O™~~~ PROCNO 1
© w0 LT OONONNM OO "
F2 - Acquisition Parameters
\/ X\\j.//' Date_ 20140506
Time 17.57
INSTRUM spect
OH PROBHD 5 mm CPTCI 1H-
PULPROG 2g30
" \ TD 32768
N, SOLVENT D20
N NS 18
OH DS 0
SWH 8370.536 Hz
HO.C 0 FIDRES 0.255448 Hz
a0 1.9573919 sec
G 25.4
OH OH DW 59.733 usec
14c DE 21.00 usec
TE 298.0 K
Dl 0000¢ sec
TDO
CHANNEL f1
NUCL 18
Pl 7.95 usec
PL1 4.00 dB
PLIW €.09999990 W
SFO1 600.1336009 MHz
F2 - Processing parameters
sI 16384
SF 600.1299442 MHz
WDW EM
ssB 0
1B 0 Hz
GB 0
PC 1.00
i 0 J 1 e
T I T I T T T T I T
9 8 7 6 5 4 3 2 i ppm
o — M| ([owlo
o o~ | [~
o o o| |o|o|o
— — | (o]
) ~ o
@ - o ~ nwoswn @ Current Data Parameters
i 2 © e J=3% b NAME cld-oh
= S g w o Toao < EXENO 2
b S - © ~eee o PROCNO 1
‘ ’ I \\// ‘ F2 - Acquisition Parameters
Date_ 20140506
Time 18.02
OH INSTRUM spect
PROBHD 5 mm CPTCI 1H-
!‘/‘ I\ PULPROG 2gpg30
N TD 131072
N SOLVENT D20
NS 64
OH DS 0
HO.C 0 sur 39062.500 Hz
FIDRES 0.298023 Hz
2Q 1.6777716 sec
OH OH RG 2050
14c DW 12.800 usec
DE 21.00 usec
TE 98.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f£2 =
CPDPRG2 waltzlé
NUC2
PCED2 90.00 usec
PL2 4.00 dB
PL12 24.90 dB
PL13 27.90 dB
PL2W 6.09999990 W
PL12W 0.04958267 W
PL13W 0.02485020 W
SFO2 600.1324005 MHz
F2 - Processing parameters
sI 65536
SF 150.9028090 MHz
WDW EM
ssB 0
1B 2.00 Hz
GB 0
BC 1.00
A 1 L | il
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Supporting Information

"H NMR and "*C NMR of compo

Page S36

~ ™M DM ONLNDNNONSNODNOC®HWOWO WYL Current Data Parameters
© o TO CONTVOC-NNNOITOASI-OTAANAO NAME cl4more c
RN NO NOOWMOUIOITNOL TN MWD O EXPNO 15
oo OO0 NMNOOOSIIISM~OWVWMAN ©© © PROCNO 1
® © WO IO NONNOOONNNAATAAAO OO 2 - Bequislilon Papaiisters
\/ \/ \\NV% % W // V Date_ 20140506
Time 18.32
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG 2930
TD 32768
)\ SOLVENT
I NS
N‘N DS
SWH
OH FIDRES
HO,C (e} aQ
RG
DW usec
DE usec
OH TE K
14d
PL1 4.00 dB
PL1W 6.09999990 W
SFOl 600.1336009 MHz
F2 - Processing parameters
sI 3
SF 600.1299434 MHz
WDW EM
558 0
LB 0 Hz
GB 0
PC 1.00
T T T T T I I T T T
9 8 7 6 5 4 3 2 il ppm
o o o| [njo]— To) o |[w|o] (v
o o~ N || s @ < oo o
o o o| |o|lo|o o ™ |—|of|o
— © | =] ~ s s ey
—~ o ©©
@ 9 o2 2 9eeg neegsey Current Data Parameters
% 2 ey 2 oo PP R -9 NAME cl4more c
2 B NN 0w seoao CoOr T an EXPNO 17
- - - © e ONNNNN PROCNO 1
| | y BV N N
Date_ 20140506
Time 18.37
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG 2gpg30
TD 131072
/N \ SOLVENT D20
N NS 64
N Ds 0
SWH 39062.500 Hz
FIDRES 0.298023 Hz
HO2C 0 aQ 1.6777716 sec
RG 2050
oW 12.800 usec
OH OH DE 21.00 usec
14d TE 298.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL f1 =
13c
10.05 usec
-1.82 dB
16797 W
5 201552 MHz
CHANNEL f2
CPDPRG2 waltz16
NUC2
PCPD2
PL2
PL12
PL13
PL2W 6.
PL12W 0.0
PLL3W 0.
SFO2 600.
F2 - Processing parameters
sI
SF 150.9028090 MHz
WDW EM
ssB 0
LB 2.00 Hz
GB 0
| ‘ BC 1.00
| J n ) ) ‘
T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 0 ppm
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Supporting Information Page S37
"H NMR and °C NMR of compound 15a in D,O

— — o~ CHDAMD N A OO o Current Data Parameters
< ~ N 0OONLWM®O ™M © NAME cal+
o R TOONASOIT O AO 0 EXPNO 3
s} ~ o~ coococor~M~MM~~~ ™ el .
© [roTel TUTTITONNOOM® — o § §
F2 - Acquisition Parameters
] \/ N \% Date_ 20140506
Time 17.40
INSTRUM spect
PROBHD 5 mm CPTCI 1lH-
HO,C, 0 N=N PULPROG 2g30
HO / T™D 32768
HO N~ SOLVENT D20
NS 18
OH Ds 0
15a sWH 8370.536 Hz
FIDRES 0.255448 Hz
a9 1.9573919 sec
RG 22.6
oW 59.733 usec
DE 21.00 usec
TE 298.0 K
D1 2.00000000 sec
D0 1

1336009 MHz

F2 - Processing parameters

SI 16384

SF 600.1299429 MHz
WDW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00

)
©
-
o
(=
s
w
)
=

ppm
o < —||cO =
o — < || o
o o ol —
— — (S H[QN] ()]
~ 0 ~
@ @ S w w=no o Current Data Parameters
} 2 b S oRaw d NAME cal+
g 2 S 2 ot o} EXENO 4
— ~ ~ © =~~~ o PROCNO 1
| ’ | \\ ‘/ \/ F2 - Acquisition Parameters
Date_ 20140506
Time 17.45
INSTRUM spect
HOZC N=N PROBHD 5 mm CPTCI 1H-
HO o) N=| PULPROG 2gpg30
HO N TD 131072
SOLVENT D20
OH NS 64
DS 0
15a SWH 39062.500 Hz
FIDRES 0.298023 Hz
aQ 1.6777716 sec
RG 2050
oW 12.800 usec
DE 21.00 usec
TE 298.0 K
Dl 2.00000000 sec
D11l 0.03000000 sec
TDO 3

PL1 -1.82 dB
PL1W 122.22216797 W
SFO1 150.9201552 MHz
CHANNEL £f2
waltz1l6
1H
90.00 usec
4.00 dB

0.02485020 W
600.1324005 MHz

F2 - Processing parameters

SI 65536

SF 150.9028090 MHz
WDW EM

SSB 0

LB 2.00 Hz
GB 0

PC 1.00

T T T
240 220 200 180 160 140 120 100 80 €0 40 20 0 ppm

S37



Supporting Information Page S38
NMR and °C NMR of compound 15b in D,O

T

D OOWOr W ® N o oW~ ONT IO CRETenk Dath Dananeers
~ oo~V oW o ™ D HO WS N®N M~ NAME calph=
W —H—HOO0 O™ © ~ NSO O EXENO 1
T~~~ ON A A ~ o~ OO OO ™M~~~ PROCNO 1
Gl el el el ol nll wll w [TolTe] LT OOOO®M F2 - Acquisition Parameters

Date_ 20140506
Time 17.31

4
X

INSTRUM spect
HO,C, PROBHD 5 mm CPTCI 1H-
o N=| PULPROG 2930
HO | TD 32768
HO N ~ SOLVENT D20
NS 18
OH F Ds 0
15b swH 8370.536 Hz
FIDRES 0.255448 Hz
AQ 1.9573919 sec
RG 40.3
oW 59.733 usec
DE 21.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f£1
1H
7.95 usec
4.00 dB

€6.09999990 W
600.1336009 MHz

F2 - Processing parameters
I 16384

s 8

SF 600.1299446 MHz
WDW EM

SSB 0

1B 0 Hz

GB 0

PC 1.00

i
:

©
@
<
)
o
o~
w
S
=

bpm
o o] [~ o <|[—
o ol [ © ||
o o| |o o of|—
— o~ ~ o IS [N
o = o~ ocvnonwo
b= e S SEangne 3 Lo Current Data Parameters
1 1% A QA s NAME c4lph-f
< oo © NS00 o w0 LI EXPNO B
= b < NN = @wa o
S Ao S Ripa R a e ® N~ e PROCNO 1
| \/ | \V/ V ‘ \\ ’/ F2 - Acquisition Parameters
Date_ 20140506
Time 17.37
INSTRUM spect
HO.C, 0 N=N PROBHD 5 mm CPTCI 1H-
HO / PULPROG 2gpg30
HO N D 131072
SOLVENT D20
OH NS €4
15b F DS 0
SWH 39062.500 Hz
FIDRES 0.298023 Hz
aQ 1.6777716 sec
RG
oW usec
DE usec
TE K
Dl sec
D11 sec
TDO
CHANNEL £1
1
10.05 usec
-1.82 dB
122.22216797 W
150.9201552 MHz
CHANNEL f2 =
waltzl6
1H
90.00 usec
4.00 dB
24.90 dB
27.90 dB
6.09999990 W
0.04958267 W
PL13W 0.02485020 W
SFO2 600.1324005 MHz
F2 - Processing parameters
sI 65536
SF 150.9028090 MHz
WDW EM
SSB 0
LB 00 Hz
=) 0
‘ H PC 1.00
A 1 |
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0  ppm
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"H NMR and *C NMR of compound 18 in D,O

final-95
Current Data Parameters
NAME 20140930
CVOVNNVALIIOT OODANOMO O NN~ © EXPNO 1
TETNAONOND O™ HWDWMON NN M N ~ PROCNG ]
CTONHAOCTOLTONON OITODNNTONAN A O I
vavvmmmmmoo Lﬂl!‘)lDOOOO\G\O\O'\I\I\[\ o F2 - Acquisition Parameters
O~ OVY FFILIIIIIOOOONOM o~ ,fr’gif-e, 301‘13‘89?2
ime .
N‘%/ \/ k\x\%/ ‘ INSTRUM spect
PROBHD S mm CPDCH 13C
PULPROG 2930
o TD 32768
SOLVENT D20
7 NS 18
Ds 0
NH SWH 8389.262 Hz
N FIDRES .256020 Hz
N// \ AQ 1.9530 sec
- RG 4
59.600 usec
OH i b
DE 21.00 usec
HO2C O TE 298.0 K
D1 2.00000000 sec
L16-C3 (18, z80 &
OH OH (18)
= CHANNEL f1
10.40
-0.80
18.11971092 W
600.1536010 MHz
F2 - Processing parameters
sI 16384
B 600.1499421 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
pC 1.00
Lk | e .
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
o <t|oo| () o) o] ~
— ™o | ™ ol [o|~]|m o
o olo|o o olo||lo|o|o o
— < o AN | [ [ [ ™
95
D20 /opt/nmr
— S NG Current Data Parameters
~® AN MO OWaR - T o - NAME 20141104-yu chang
RS Bommpad 3 AmaN @ <
o 2R anacga & QRES © 3 EXPNO 9
28 nondaad w Toao < « PROCNO 1
oo 2008333 ® mRee & a
F2 - Acquisition Parameters
Date_ 20141104
Time 21.32
INSTRUM spect
0] PROBHD 5 mm CPDCH 13C
J PULPROG 2gpg30
™ 131072
NH SOLVENT D20
N NS 256
A\ DS 0
\N swH 39062.500 Hz
N FIDRES 0.298023 Hz
OH 20
HO,C (0] RG
DW 8
DE 0
OH OH L16-C3 (18) TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO
PLIW 49.17097855 W
SFol 150.9251877 MHz
CHANNEL £2
waltzlé
1
80.00 usec
0.33 dB
16.50 dB
19.50 dB
13.96854782 W
.33740479 W
0.16910298 W
600.1524006 MHz
F2 - Processing parameters
sI 65536
SF 150.9078380 MHz
WDw EM
SSB 0
LB 2.00 Hz
GB 0
J BC 1.00
L N | I A 11
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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'HNMR and " i
and “C NMR of compound 19 in D,O
DA NNOOVONNNONOA—H A0~V ADNOOMENNOWO ITONO®N M Current [Data Parameters
OO OAMONNOMOVOEMMOSNITOMOONI ANOWNANNO NS MM NAME 20150116-yu chang
DLYMOMAONTA1O0HON~ONWOOTUONONNOSANS-OVO~MOMOS~OVOTITNM EXPNO 1
ANNANNNNAATAANNDOOLIITOM® A OVDOMDOWOONM™WOOOOAAAA PROCNO 1
CE NN NS IIISIILIILIONONONNNNNNNN A A F2 - Acquisition Parameters
Date_ 20150106
kw\w/%%f% Time 20.25
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
35 PULPROG 2930
™ 32768
zg30 D20 /opt/nmrdata/wcc 20 758
fo) NS 1024
Ds 0
SwH 8370.536 Hz
NH FIDRES 0.255448 Hz
N a9 1.9573919 sec
D\ RG 45.2
N._ DW 59.733 usec
oE 21.00 usec
OH TE 298.0 K
. D1 2.00000000 sec
HO,C (] w50 i
L16-D12 (19| CHANNEL f1 =
OH OH (19) =
8.10 usec
.00 dB
6.09999990 W
600.1336009 Miz
F2 - Processing parameters
sI 16384
S 600.1300000 MHz
WOW EM
SSB 0
1B 0 Hz
cB 0
BC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
oo — o [~] | oy ©
N =) — <|m[n]o ey o foo o
n|m(o o ololo|o|+ olo —
olm|~ — Al e oy ™
35
D20 /opt/nmr
=S S NS Current Data Parameters
0 - N oA W0 M oo - OO0 oM~ <« NAME 20150107-yu chang
e ® 8 00 R gwvoa a9 {4 EXENO 1
22 39 &§8389 0w SO o o« ~ PROCNO 1
a5 = 9 9338 ® SRRER 83 b
F2 - Acquisition Parameters
Date_ 20150107
Time 12.05
INSTRUM spect
o PROBHD S mm CPTCI 1H-
PULPROG zgpg30
D 131072
NH SOLVENT D20
N NS 1024
no\ Ds 0
N SWH 39062.500 Hz
N FIDRES .298023 Hz
OH aQ 1.6777716 sec
RG 2050
HO-C 0 DW 12.800 usec
L16-D12 (19) DE 21.00 usec
- TE 8.0 K
OH OH Dl 0000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL fl =
13¢
10.15 usec
-1.82 dB
122.22216797 W
150.9201552 MHz
CHANNEL £2 =
waltzlé
1
90.00 usec
4.00 a8
24.90 dB
27.90 dB
6.09999990 W
0.04958267 W
02485020 W
600.1324005 MHz
F2 - Processing parameters
sI 65536
sE 150.9028090 MHz
WOW EM
SSB 0
LB 2.00 Hz
= 0
BC 1.00
T T T T T T T T T T T
240 200 180 160 140 120 100 80 60 40 20 0 ppm
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T
Z

MR and *C NMR of compound L17-A1 in D,O

Page S41

WOWOMVOVOANULULAN—TOETMNOAAITOSNO OO O Current Data Parameters
OMONNNVOOILTAHONEMOSOSENON—OOAO NAME cl4ph-£3
AHOWMMHONOAOEOWNAN—TMNNO HO DO ® I~ EXPNO 1
DLOVOVVOLLOLITAAAATAAOOAAAO DN D M~ I~ PROCNO 1
OSSN NN NN OO IIIIITOMNMOM 5
F2 - Acquisition Parameters
\N]/%’/ X\\W% Date_ 20140615
ime 13.36
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
E PULPROG 2930
TD 32768
SOLVENT D20
NS 64
A\ DS 0
N sWH 8370.536 Hz
N FIDRES 0.255448 Hz
a9 1.9573919 sec
HO,C O RG 71.8
oW 59.733 usec
DE 21.00 usec
OH OH TE 298.0 K
D1 2.00000000 sec
L17-A1 D0 1
CHANNEL £l
1H
7.95 usec
4.00 dB
6.09999990 W
600.1336009 MHz
F2 - Processing parameters
sI 16384
SF 600.1299489 MHz
WDW EM
SSB 0
1B 0 Hz
GB 0
pC 1.00
Iw A I | Ak |
e o o o L I S S B ERE e e R ]
9 8 7 6 5 4 3 2 iX ppm
o o] o~ o| [ovfr~]~
o o ][0y — | |o|—|wo
o Ll bl bl ] o o OO
— At [ [ — A =]
@ -~ NOWONOANDNYONN®
~ @~ VWsaToMmMMNOoOOoOWVWYo T ooowN Current Data Parameters
g oo Bedda oo S 8355 NAME cl4ph-£3
B MmN YYD ooddoBBAN . TRt EXPNO b
2 88 SefhAcaNaddeo 0 oSoaNo
o aa  S300203332253 @ SR~ PROCNO 1
‘ \/ \] N W k/ ’ \\// F2 - Acquisition Parameters
Date_ 20140615
Time 14.09
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
F PULPROG zgpg30
131072
SOLVENT D20
N NS 512
DS 0
N SWH 39062.500 Hz
OH FIDRES 0 98023 Hz
HO,C 0 aQ 1.6777716 sec
2 RG 2050
oW 12.800 usec
DE 21.00 usec
OH OH TE 298.0 K
L17-A1 D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
HANNEL £1
NUC1 13c
Pl usec
PL1 dB
PL1W W
SFOL MHz
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 4.00 dB
PL12 24.90 dB
PL13 27.90 dB
PL2W 6.09999990 W
PL12W 0.04958267 W
PL13W 0.02485020 W
SFO2 600.1324005 MHz
F2 - Processing parameters
sI 65536
SF 150.9028090 MHz
WDwW EM
SSB 0
LB 2.00 Hz
GB 0
pC 1.00
cono Ll . A
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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8.5859
8.5814
7.9928
7.9799
7.9672
7.4644
7.4625
7.4525
7.4410
7.4297
7:3351
7.3224
7.3098
7.2814
7.2671
7:2653
7.2630
7.2488
6.1584
6.1434
4.6311

|
|

\'

—

H

NMR and *C NMR of compound L17-A2 in D,O

Supporting Information

—
—
N
o

4.1662

o
o
wn
—

4.1368
4.0155
4.0053
4.0001
3.9899
3.,.8102
3.7948
3.7792

= N [ 2=

no\ F
N
OH
HO,C 7O
OH OH
L17-A2
| A A | L ded
9 8 7 6 5 4 3 2 ppm
o N ~ |00 |00 n P= [e1[=2) [se}
o @ O |~ o o W<
o o — OO o o —|O|O
— — || — — ||
n  wa VHO~oRCEVAMO®
8 893 gggngegsrange © cowwe
S S8 SEcpsrsiseass & eges
8 oe Hoorresdnesss 9 B
2 oe Hognnadngnses 5 saas
5 BE Snadococesssen 8 Qe
no\ F
N
OH
HO,C77]0
OH OH
L17-A2
| JHM : M. : .
T T T T T T T T T T
240 200 180 160 140 120 100 80 60 40 ppm

Page S42

Current Data Parameters

NAME cldph-f2
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140615
Time 14.16
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG

TD

SOLVENT

NS

DS

SWH

FIDRES 0.255448 Hz

PL1W
SFol

Current Data Parameters

NAME cl4ph-£2
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140615
Time 14.49
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
TD 131072
SOLVENT D20
NS 512
DS 0
SWH 39062.500 Hz
FIDRES 0.298023 Hz
20 1.6777716 sec
RG 2050
oW 12.800 usec
DE 21.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO a
CHANNEL f1
13c
10.05 usec
-1.82 dB
22216797 W
01552 MHz

CHANNEL £f2
waltzlé
18
90.00 usec
4.00 dB
PL12 24.90 dB
PL13 27.90 dB
PL2W 6.09999990 W
PL12W 0.04958267 W
PL13W 0.02485020 W
SFO2 00.1324005 MHz

F2 - Processing parameters

SI 65536

SF 150.9028090 MHz
WDW EM

SsB 0

1B 2.00 Hz
GB 0

PC 1.00

S42



Supporting Information Page S43
'H NMR and "*C NMR of compound L17-A3 in D,O

— 0o oN @ o LN MNLOLWNLLNO LW Current Data Parameters
~ O™~ © ~ o ANNOMOS=NNND M NAME cl4ph-cl 4
o~ o~ m R MANMNO OO 0w ™~ EXENO 5
n [CRECRESEY — WOAHAOOO WM~ ™~ PROGNO b
© ~o~ o~ © © TLLLLLLLTONOO® =
F2 - Acquisition Parameters
‘ \J |/ \/ ‘\\W Date_ 20140615
Time 14.55
Cl INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zg30
™D 32768
SOLVENT D20
NS 64
N DS 0
A\ swWH 8370.536 Hz
N FIDRES 0.255448 Hz
N aQ 1.9573919 sec
OH RG
HO,C ‘O oW
DE
TE
OH OH géo
L17-A3
Pl 7.95 usec
PL1 4.00 dB
PLIW 6.09999990 W
SFOL 600.1336009 MHz
F2 - Processing parameters
sI 16384
SE 600.1299473 MHz
WDW EM
ssB 0
18 0 Hz
GB 0
BC 1.00
l | l - M . . s
9 8 i 6 5 4 3 2 1 ppm
T} ©[m (=) <| [w[o]e~
~ o | o o |ofo|o
— oo o o| |olo|o
— o — I e
o ® orrown
— P~ MOMONOM ~ oHwWM®m Current Data Parameters
o o eorow o 2238 NAME cldph-cl 4
= e S EXENO ¢
= B/ ® ~eee PROCNO 1
‘ \\\// ’ \\// F2 - Acquisition Parameters
Date_ 20140615
Time 15.28
Cl INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
TD 131072
SOLVENT D20
512
,",‘ \ DS 0
R SWH 39062.500 Hz
N FIDRES 0.298023 Hz
OH a9 1.6777716 sec
RG 2050
HO,C % oW 12.800 usec
DE 21.00 usec
TE 298.0 K
OH OH D1 2.00000000 sec
L17-A3 D1l 0.03000000 sec
TDO 1
CHANNEL f2
G2 waltz16
1H
90.00 usec
4.00 dB
24.90 dB
27.90 dB
6.09999990 W
0.04958267 W
0.02485020 W
600.1324005 MHz
F2 - Processing parameters
sI 65536
SE 150.9028090 MHz
WDW EM
ssB 0
LB 2.00 Hz
GB 0
BC 1.00
bt ) | ‘ I " etk
T T T T T ¥ T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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—8.4984
J/r7.6778
o .L

7.6051
7.5929
7.3702
7.3580
7.3482

Supporting Information

—

6:5: 1190
6.1040
4.6162
4.6063
4.1258
4.1101
4.0949
4.0021
3.9918
3.9868
3.9766
3.7966
3.7812
3..1659

\
<

S

H NMR and *C NMR of compound L17-A4 in D,O

N
N[\
N
OH
HO,C i
OH OH
L17-A4
L) L T
e
9 8 7 6 5 4 3 2 1 ppm
(o)) o|m|o o N [s2] (30 <)
o™ oo o | (@] [eo] o)}
— —|O|O o (o)) [eV (o2} [)}
i § e
3 U
o g 2sp20as e
- % 2338387 o zaza
. ; 8522248 2 2333
2 Sgee d s
C
N
NL\
OH
HO,C
OH OH
L17-A4
1, | H | ] |
T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 Ppm
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Current Data Parameters

NAME clédph-cl 3
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140615
Time 15.35
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zg30

TD 32768
SOLVENT D20

NS 64

Ds 0
SWH 8370.536 Hz
FIDRES 0.255448 Hz
aQ 1.9573919 sec
G 40.3

W 59.733 usec
DE 21.00 usec
TE 298.0 K
Dl 2.00000000 sec
TDO 1

= CHANNEL fl

1H
7.95 usec
4.00 dB

PL1W 6.09999990 W
SFOl 600.1336009 MHz
F2 - Processing parameters
SI 16384

SF 600.1299594 MHz
WDW EM
ssB 0

1B 0 Hz

GB 0

PC 1.00

Current Data Parameters

NAME clé4ph-cl 3
EXPNO 8
PROCNO 1

F2 - Acquisition Parameters

Date_ 20140615
Time 16.08
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
131072
SOLVENT D20
NS 512
DS 0
SWH 39062.500 Hz
FIDRES 0.298023 Hz
AQ 1.6777716 sec
RG 2050
DWw 12.800 usec
DE 21.00 usec
TE 298.0 K
Dl 00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL f1
13c
10.05 usec

PL1W
SFOl

CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 4.00 dB
PL12 24.90 dB
PL13 27.90 dB
PL2W 6.09999990 W
PL12W 0.04958267 W
PL13W 2485020 W
SFO2 -1324005 MHz
F2 - Processing parameters
sI 65536
SF 150.9028090 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
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—8..5531

7.4431
7.4303
7.4173
7.4067

.
\

o
=
[

Supporting Information

'H NMR and ">C NMR of compound L17-A5 in D,O

O NO TN W ~ O YN
L OO TN O s L
AT 4O N N =M
MNMNHOO © W0 AA
sl ool so gl > 8 > TP P <P

4.1021
4.0096
3.9993
3.9937
3.9836
3.8702
3.7998
3.7843
3.7687

J
|

N
OH
HO,C ‘O
OH OH
L17-A5
l (I . ;
9 8 i 6 5 4 3 2 1 ppm
— (o Il [¥8d o wn| |||
O ooV~ o O | |N ||
[} olo|o [ o |Oo|lo|0v|O
o AN | — O |H|[H|N |
© @ o oo Vo
2 g 9 20 SBan & LGRS B
a S = 52 28538 S 2323 ©
Y . N2 B0 o 2 8383 &
2 s S e aa3a B sodo  w
5 % = 29 =04 8 Tpge g
OMe
OH
HO,C O
OH OH
L17-A5
I . ‘ \‘J M
\ T \ T T T T \ T T T \
240 220 200 180 160 140 120 100 80 60 40 0 ppm
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Current Data Parameters

NAME cléph-ome 3
EXPNO 9
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140615
Time 16.14
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zg30

TD 32768
SOLVENT D20

NS 64

DS 0
SWH 8370.536 Hz
FIDRES 0.255448 Hz
AQ 1.9573919 sec
RG 45.2

DW 59.733 usec
DE 21.00 usec
TE 297.9 K
D1 2.00000000 sec
TDO 1

= CHANNEL fl =

7.95 usec
4.00 dB
PL1W 6.09999990 W
SFOl 600.1336009 MHz
F2 - Processing parameters
sI 1638
SF 600.1299509 MHz
WDW EM
SSB 0
1B Q0 Hz
GB 1)
PC 1.00

Current Data Parameters

NAME cl4ph-ome 3
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140615
Time 16.47
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
TD 131072
SOLVENT D20
NS 512
DS 0
SWH 39062.500 Hz
FIDRES 0.298023 Hz
AQ 1.6777716 sec
RG 2050
DW 12.800 usec
DE 21.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
HANNEL f1
NUCL
Pl usec
PL1 ds
PL1W w
SFOl1 2 MHz
HANNEL f£2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 4.00 dB
PL12 24.90 dB
PL13 27.90 dB
PL2W 6.09999990 W
PL12W 0.04958267 W
PL13W 0.02485020 W
SFO2 600.1324005 MHz

F2 - Processing parameters

SsI 65536

SF 150.9028090 MHz
WDW EM

SSB 0

LB 2.00 Hz
GB 0

PC 1.00
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Page S46

1 13 .
H NMR and “C NMR of compound L17-A6 in D,O
O MOOSTOo T NN OO MO NGO OVWOT Current Data Parameters
FMOVMOOVMANOWVA PEAVARANAMM N N OO NAME cldph-ome 2
CONVMITOOVOINITMNANA TONONTONN® T O ® I~ EXPNO 11
oo A A A A~ WOAA 1O~ 1r~ PROCNO 1
= o i spu il ol ol ol el el pll sl ol sl < A 4 VPP LOOOONONOONOON 1
F2 - Acquisition Parameters
\M\% l/ \\N///’ Date_ 20140615
Time 16.54
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zg30
™ 32768

N
HO,C O
OH OH
L17-A6
Pl 7.95 usec
PL1 .00 dB
PLIW 6.09999990 W
SFo1 600.1336009 MHz
F2 - Processing parameters
sI 16384
SF 600.1299492 MHz
WDW EM
558 0
LB 0 Hz
GB 0
BC 1.00
Lk I J A
T T T T T T T T I T
9 8 7 6 5 4 3 2 il ppm
(=) — o< o~ [~ [0 [~ ]oy
o 0 <[ o~ el | bsal (sad (SN
o = (™ o ol|lo|of—|—
— — |l — Al =[]
5 > 5 boaase o cowm o Current Data Parameters
2 Eoom eeaare S 52588 % NAME eliphrome 2
w w ™ o~ T AN e . EXPNO 12
= a 2 283322 s SRER 8 PROCNO 1
‘ ‘ ‘ \\ ] // ‘ ‘ \\// ’ F2 - Acquisition Parameters
Date_ 20140615
Time 17.27
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
TD 131072
SOLVENT D20
OMe NS 512
DS 0
SWH 39062.500 Hz
FIDRES 0.298023 Hz
aQ 1.6777716 sec
HOC 0 RG 2050
oW 12.800 usec
DE 21.00 usec
OH  OH TE 298.0 K
L17-A6 D1 2.00000000 sec
D11 0.03000000 sec
TDO i
CHANNEL f1
13c
10.05 usec
-1.82 dB
122.22216797 W
150.9201552 MHz
= = CHANNEL f2 =
CPDPRG2 waltz16
NUC2
PCPD2 usec
PL2 ds
PL12 dB
PL13 dB
PL2W 6.09999990 W
PL12W 0.04958267 W
PL13W 0.02485020 W
sFo2 600.1324005 MHz
F2 - Processing parameters
sI 65536
SF 150.9028090 MHz
WDW EM
ssSB 0
LB 2.00 Hz
GB 0
BC 1.00
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 €0 40 20 0 ppm
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Page S47

VIO~ VALMNHASMMO W M AN OO LD
: R g e R A e PR b I R
/opt/nmr A NNNHO G CW®MMAG I I OO W O 0 0O OO COZEEnt Datd [Parametors
NAME 20141117-yu chang
[ e o eIV IV IV Ve IV I To BT IES S S oo W e Meo W e o M e o W e o W e o W e W eo W oo W o] EXENO L
PROCNO 1
Date_ 20141117
Time 19.19
INSTRUM spect
F PROBHD 5 mm CPDCH 13C
PULPROG 930
SOLVENT
o NS
DS
E SWH Hz
NH FIDRES Hz
aQ sec
/'\/l \ RG
N. W usec
DE usec
OH TE K
D1 sec
HO,C 0 ==
L16-A7 CHANNEL f1
OH OH NUC1 1H
Pl 10.15 usec
PLL -0.80 dB
PLIW 18.11971092 W
SFol 600.1536010 MHz
F2 - Processing parameters
sI 16
SF 600.1500000 MHz
WDW EM
SSB 0
1B 0 Hz
GB 0
BC 1.00
\ A R A
T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
© wofo o m[o[nfo]|o]m
o © |0 o w[~|o|-|wv |
o ol o ooy [ ||
~ — o — | A= A [
3
220 /opt/nmrc
MYV ITOVMNMOVNHOONNTOANAWHOAIMEHNO O~ O Current Data Parameters
0NN HONWVWOINEITORMINOVONHASITANIDM @O0 or NAME 20141117-yu chang
RO ROMANC T TMMAUNROODIMM®™ DN O oo So 5
O O O S RS ~© EXPNO 2
DO NNAA A O NN NNNMN S~ Amem@ + o - . PROCNO 1
FROLooooBnmMmMMANadddd A HO00w HNG © <
b o oot (B R R B R o R R e R LN A B
F2 - Acquisition Parameters
Date 20141117
F Time™ 20.24
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
o) D 131072
SOLVENT D20
E NS 1024
NH DS 0
N SWH 39062.500 Hz
I \ FIDRES 0.298023 Hz
N. aQ 1.6777716 sec
RG 3640
OH DW 12.800 usec
DE 21.00 usec
HOLC 0 TE 298.1 K
L16.A7 D1 2.00000000 sec
- D1l 0.03000000 sec
OH OH 00 1
CHANNEL f1 =
13¢
11.15 usec
2.80 dB
49.17097855 W
150.9251877 MHz
CHANNEL £2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.33 dB
PL12 16.50 dB
PL13 19.50 dB
PL2W 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
sFo2 600.1524006 MHz
F2 - Processing parameters
sI 65536
SF 150.9078380 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
{ l PC 1.00
| P L i :
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0  ppm
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Supporting Information

"H NMR and ">C NMR of compound L16-A10 in D,O

Page S48

WOMONOMAONDWS O ATITOMM O~
33 COXELALSAIOANNON O AN TNWO®
O~V ONNDOVOITMAAOOOANN—NO O -

/opt/nmr O~~~ OWOG6 MM <M A MMM WO OO Current Data Parameters
@ W e e e e B & @ B 8 W W e e e W e e e & 8 # NAME 20141119-yu chang
CLLVLOVOVVVOUOIIINMMOMHMOHNMMMMMOMM EXPNO 1
R e e :

F2 - Acquisition Parameters
Date_ 20141119
Time 19.17
INSTRUM spect
o PROBHD 5 mm CPDCH 13C
PULPROG 2g30
TD 32768
(0] SOLVENT D20
O NS 512
DS 0
SWH 8389.262 Hz
NH FIDRES 0.256020 Hz
aQ 1.9530228 sec
/N \ RG 36
N. DW 59.600 usec
N DE 21.00 usec
OH TE 298.0 K
HO,C 0 D1 2.00000000 sec
TDO 1
OH OH L16-A10 CHANNEL £1
1H
10.15 usec
-0.80 dB
PL1W 18.11971092 W
SFOL 600.1536010 MHz
F2 - Processing parameters
sI 16384
SF 600.1500000 MHz
WDW EM
sSB 0
LB 0 Hz
G3 0
BC 1.00
|
I I I I T T T I I I
9 8 1 6 5 4 3 2 i ppm
™ o) [ofwn — [co]oo [m]oo|ey
™ || |[Of~ <[~ |0 |m
o oloo| |ofo o | |||
o IOl il Al
33

220 /opt/nmrc

Current Data Parameters

wo ow N~ wo o
™ = 0N - oo wN & O OO ™ © NAME 20141119-yu chang
a® RN So®m <w© o N Ton o o o 5
i i J 2%aT o 0 EXPNO 2
28 = 88 88 S o soao - = PROCNO 1
e S5 i ] © ~ees S o
F2 - Acquisition Parameters
Date_ 20141119
0. Time 20.23
v INSTRUM spect
PROBHD 5 mm CEDCH 13C
(0] PULPROG zgpg30
(o] TD 131072
SOLVENT D20
NS 1024
NH DS [
N SWH 39062.500 Hz
A\ FIDRES 0.298023 Hz
N. AQ 1.6777716 sec
N RG 3640
OH DW 12.800 usec
HO,C 0 DE 21.00 ec
TE 298.0 K
D1 2.00000000 sec
OH OH L16-A10 D11 0.03000000 sec
TDO 1
= CHANNEL f1
NUCL 13¢
Pl 11.15 usec
PL1 2.80 dB
PL1W 49.17097855 W
SFOl 150.9251877 MHz
CHANNEL f£2 =:
waltzl6
1"
80.00 usec
0.33 dB
16.50 dB
19.50 dB
13.96854782 W
0.33740479 W
0.16910298 W
600.1524006 MHz
F2 - Processing parameters
SI 65536
SF 150.9078380 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
BC 1.00
" il n
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Supporting Information

Page S49

'H NMR and ">C NMR of compound L16-A11 in D,0O

36
/opt/nm1 Current Data Parameters
NAME 36
NV ONHdTHAONOM™M OO WT~MO EXPNO 3
OV WMWMMe 0NN HOMOS NN O PROCNO 1
OUIL=TONN DT M oCLVOILOT TN
HOWITONATTOO VWOOONEE M £2 - Acquisition Paramecers
[ N e e G R RV RN o) LI OOONOO®M géte_ 301:1102%
ime z21.
\ \\/ \V // V \\N //%‘ INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG 2930
TD 32768
Q Yy SOLVENT D20
OMe NS 18
DS 0
NH SWH 8370.536 Hz
N FIDRES 0.255448 Hz
/" aQ 1.9573919 sec
\N RG 40.3
DW 59.733 usec
OH DE 21.00 usec
HO,C O TE 297.9 K
D1 2.00000000 sec
L16-A11 oo *
OH OH
= CHANNEL fl
Pl usec
PL1 dB
PL1W 6. w
SFO1 600.1336 MHZ
F2 - Processing parameters
sI1
SF 600.1299496 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
BC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
0 —i[©] (o (Sl (=} o) [sr o0 [~ [or ]
© || |~ ©| |o oo fo|n]o
(=3 | |o —| [© olololo|a|o
— [V L] [aN] L o AN | | N
36
D20 /opt/nmr
& & i GE  NoR W6 Current Data Parameters
~ o~ o O WOoOo W - VAN @ o NAME 36
L e o gre - QR3S &5 8 EXPNO 4
28 38 35 28853 w vods W < PROCNO 1
oD - 23 A333 358 © ~e~R 0 ™
F2 - Acquisition Parameters
Date_ 20141002
Time 20.16
INSTRUM spect
0 PROBHD 5 mm CPTCI 1H-
PULPROG 2gpg30
OMe TD 131072
NH SOLVENT D20
N NS 64
n DS 0
N SWH 39062.500 Hz
°N FIDRES 0.298023 Hz
OH aQ 1.6777716 sec
RG 2050
HOC 0 DW 12.800 usec
DE 21.00 usec
L16-A11 TE 298.0 K
OH OH D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13¢
10.15 usec
-1.82 4B
122.22216797 W
201552 MHz
CHANNEL f£2 =
waltzl6
usec
4B
dB
das
w
W
W
MHz
F2 - Processing parameters
ST 65536
SF 150.9028090 MHz
WDW EM
SSB 0
1 l I LB 2.00 Hz
4 " BC 1.00
T T T T T T T T T T T T
240 200 180 160 140 120 100 80 60 40 20 0 ppm
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Supporting Information Page S50
"H NMR and "*C NMR of compound L16-A12 in D,O

38
/opt/nmi Current Data Parameters
NAME 38
< — o 0w NN O o N EXENO 5
< o ™ < W o OS> AT T O N PROCNO 1
n o o — O o OO WYY TN >
o N o ) et R, O O I 1= 16D F2 - Acquisition Parameters
~ ~ © 0w TLFOOOOO®O® Date. 20121002
Time 20.34
| ‘ | \\'/ \\\V 1// INSTRUM Spect
PROBHD 5 mm CPTCI 1H-
OH PULPROG 2930
TD 32768
SOLVENT D20
NS 18
0 Ds 0
SWH 8370.536 Hz
NH FIDRES 0.255448 Hz
aQ 1.9573919 sec
N RG 36
NN \ W 59.733 usec
‘N DE 21.00 usec
on B .
I 2.00000000 sec
HO,C (0] TDO 1
CHANNEL £f1
OH OH L16-A12 NUCL 18
Pl 8.10 usec
PLL .00 dB
PLIW 6.09999990 W
SFOl 600.1336009 MHz
F2 - Processing parameters
sI 1638
SF 600.1299436 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
BC 1.00
TR Y Al
T T T T T T T T T T
9 8 7 6 5 4 3 2 il ppm
o () — (0] ([o|n|o
o o[ N | |o]|w
o oo o olm| |o|—|~
— |l — | (e few
38
D20 /opt/nmr
W B B Gas B Current Data Parameters
~ ™ N oNOo o~ ~ WO wn® ® o NAME 38
el v 9 wee 2 - oaRSS S 3 EXPNO 6
2 509 2ad 3 5 oSmNo . PROCNO L
aa e R 255 3 NN S ®
F2 - Acquisition Parameters
Date_ 20141002
OH Time 20.39
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
o) TD 131072
SOLVENT D20
NS 64
NH DS 0
N SWH 39062.500 Hz
A\ FIDRES 0.298023 Hz
N. a9 1.6777716 sec
EG 2050
OH W usec
HO2C (o] DE usec
TE K
D1 2 sec
L16-A12 D11 0. sec
OH OH 55
Pl 10.15 usec
PL1 -1.82 ds
PLIW 122.22216797 W
SFol 150.9201552 MHz
CHANNEL f£2
CPDPRG2 waltzlé
NUC2 1"
PCPD2 90.00 usec
PL2 4.00 dB
PL12 24.90 dB
PL13 27.90 dB
PL2W 6.09999990 W
PL12W 0.04958267 W
PL13W 0.02485020 W
SFO2 600.1324005 MHz
F2 - Processing parameters
sI 65536
SF 150.9028090 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB [}
J [ l ‘ BC 1.00
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Supporting Information

Page S51

"H NMR and ">C NMR of compound L16-B1 in D,O

DEHOILTMN A AT NOIT- OO ITNNOSMANN WM
OO NOOANSTITTMNOOLANANDOMOMOUDOITNOONWHL
O N —HOULILTLLOWHOLNOEOIOLIANITIOMONDDMAN O
ONNNNNOONDOILTMOO I I I OO O) 00 0 WYY
el il el 0 Sl el i X© RN N RN JRNe R To I TORRS S Uk ) Lo e I ot U it R Mo T

e\ RN ==

OMe

H
HO,C (@)

OH OH L16-B1

A wode o)

Current Data Parameters
NAME 43
EXPNO FE
PROCNO 1

F2 - Acquisition Parameters

Date_ 0141204
Time 4.59
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30
D 32768
SOLVENT D20
NS 512
Ds 0
SWH 8389.262 Hz
FIDRES 0.256020 Hz
AQ 1.9530228 sec
RG 71.8
DW 59.600 usec
DE 21.00 usec
TE 298.1
Dl 2.00000000 sec
TDO 1
CHANNEL f1
1H
10.15 usec
-0.80 dB

18.11971092 W
600.1536010 MHz

F2 - Processing parameters

sI 16384

SF €600.1500000 MHz
WDW EM

5s5B 0

LB 0 Hz

GB 0

PC 1.00

L B B L L S L B LI o

e}
o 4

7 6 5 4 3
a|  [Ow[mlo)~lo] (v o || [ev]o
~ —|o|a|—|o|o] [1v M|~ |~ [o]—
o |olololololo] |o o|-|—|o|o|~
o el ] B B B A e[ [ ]
1C4-C1-43

D20 /opt/nmr

ppm

Current Data Parameters

s s < co v amwo
S T o S TS boca © mown ® ~ NAME 43
a2 onT o999 = 249 S b EXPNO 12
28 3 S8 &329 w G w < PROCNO L
P -1 P R g R A b © ~e~ 0 =
F2 - Acquisition Parameters
Date_ 20141204
Time
OMe INSTRUM spect
PROBHD 5 mm CPDCH 13C
O PULPROG zgpg30
Y D 131072
SOLVENT D20
NH NS 1024
N Ds 0
o\ SWH 39062.500 Hz
N. FIDRES 0.298023 Hz
AQ 1.6777716 sec
OH RG 5790
. W 12.800 usec
HOQC 0 DE 21.00 usec
TE 298.0 K
OH OH L16-B1 D1 00000000 sec
D11 03000000 sec
TDO 1
CHANNEL f1
NUC1 13c
Pl 11.15 usec
PL1 2.80 dB
PLIW 49.17097855 W
SFOl 150.9251877 MHz
CHANNEL £2
waltz1l6
1H
80.00 usec
0.33 dB
16.50 dB
19.50 dB
13.96854782 W
0.33740479 W
0.16910298 W
600.1524006 MHz
F2 - Processing parameters
ST 65536
sF 150.9078380 MHz
WDW
5SB [
LB 2.00 Hz
GB 0
l l BC 1.00
L A LA LL L
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 &0 40 20 0 ppm
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Supporting Information

"H NMR and *C NMR of co

Page S52
L16-BS 1

£
g
=
o
5
S
o

o OO0 NANNOISOOO®OMIM MO 00T MOM
LC4-C1-5¢ — NO ITFONSN—H—OOVWO O T o O = O 0
< LN OSSNSO~ ON WO TN O <O~ 0N
/opt/nmi o VOV I OYO) O 0O GO 00 00 O O O OO T T T OO0 Current Data Parameters
. NAME 20141127-1ucas
<) OO FILIOOOOMOONOONOMOMO®M A" d 4000 EXPNO 5
| VoTsSsSsSsNe=—" NI\ T :
F2 - Acquisition Parameters
Date_ 20141127
Time 23.09
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG 2930
O, ™D 32768
SOLVENT D20
NS 512
NH DS 0
N SWH 8370.536 Hz
A\ FIDRES 0.255448 Hz
N, AQ 1.9573919 sec
N RG 40.
OH W 59.733 usec
HO,C (o] DE 21.00 usec
TE 298.0 K
D1 2.00000000 sec
OH OH L16-B5 D0 1
CHANNEL f1
.00 dB
6.09999990 W
600.1336009 MHz
F2 - Processing parameters
ST 16384
SF 600.1300000 MHz
WDW EM
5358 0
LB 0 Hz
GB 0
BC 1.00
_ A
T T T T T T T T T 1
9 8 i 6 5 4 3 2 1 ppm
— o ™~ 0] [ ]oo | (o] [ov
™ o Il Gl 1 ) Bl ) | || (™
— o o || |o|o ©| |of |+
— — N[ [ ] —| o] [m
1C4-c1-58
~ s " © Current Data Parameters
-~ o =3 © wmom o aw NAME 20141128-L
® « ) @ v Ywsw ©® N~ o & =
- - . ) NS N wa =] @ EXPNO 2
® = < b W vodo 8 so < 2 PROCNO 1
o . = - ©® ceeo D X ] ©
F2 - Acquisition Parameters
Date_ 20141128
Time 12.5)
INSTRUM spect
o} PROBHD 5 mm CPTCI 1H-
PULPROG 2gpg30
TD 131072
NH SOLVENT
NS
,N \ DS
N SWH
N FIDRES
OH 29
RG
HO,C ] =
L16-B5 =
- TE 298.0 K
OH OH D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
10.15 usec
-1.82 dB
122.22216797 W
150.9201552 MHz
= CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 4.00 dB
PL12 24.90 dB
PL13 27.90 dB
PL2W 6.09999990 W
PL12W 0.04958267 W
PL13W 0.02485020 W
SFO2 600.1324005 MHz
F2 - Processing parameters
sI 6553
SF 150.9028090 MHz
WDW EM
55B 0
LB 2.00 Hz
GB 0
| J BC 1.00
L A | I " )
T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Supporting Information

Page S53

"H NMR and ">C NMR of compound L16-B6 in D,O

63
/opt/nmr Current Data Parameters
20141107
T ONOMOANOO® © OV~ N O~ EXPNO 1
O T 0O ®Oo O MO PROCNO 1
~ NHAD A0 OO o WM AN O
= RSSO QUIeaE L il F2 - Acquisition Parameters
©® S~ ~00OO TITTOOM Date_ 20141107
Time 19.50
‘ \\// \V/ \\ N /// INSTRUM spect
PROBHD 5 mm CEDCH 13C
PULPROG 2930
OMe ™ 32768
SOLVENT
o] Yy NS
OMe Ds
SWH 2 Hz
NH FIDRES 0.256020 Hz
N aQ 1.9530228 sec
/" RG 40.3
N, oW 59.600 usec
DE 21.00 usec
OH TE 298.0 K
HO,C (0] D1 2.00000000 sec
TDO 1
OH OH L16-B6 CHANNEL fl =
1H
10.15 usec
-0.80 d8
18.11971092 W
600.1536010 MHz
F2 - Processing parameters
sI
SF 600.1499505 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
7 A_AA__A_/%_JM
[ T T T T I T T T T T
9 8 7 6 5 4 3 2 il ppm
o~ [~ (o] (o © %\n oy
— slolo| |©f o |||~ ||o
o oo |of|o ololo|o|m|o
o ol ol |+ SN e BT B (V=4 B
63
220 /opt/nmrc
- - iy e Current Data Parameters
~ @ OS8E  Saocwn ~ dvow oW <« 20141107
&~ 2086m SABmma S heec an > 5
%% RN PR o EXENO 2
=8 %35 KI]52S 0 Tmao  wn < PROCNO 1
S 3 3333 3335353 @ SRNR 88 &
F2 - Acquisition Parameters
Date 20141107
Time 20.55
OMe INSTRUM spect
PROBHD S mm CPDCH 13C
[e) / PULPROG zgpg30
D 131072
OMe SOLVENT D20
NH NS 1024
N DS 0
n SWH 39062.500 Hz
FIDRES 0.298023 Hz
N aQ 1.6777716 sec
OH RG 3640
5 DW 12.800 usec
HO-C % DE 21.00 usec
L16-B6 TE 298.0 K
- Dl 2.00000000 sec
OH OH D11 0.03000000 sec
TDO 1
CHANNEL f1 =:
13c
11.15 usec
2.80 dB
49.17097855 W
150.9251877 MHz
CHANNEL f2 =
CEDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.33 dB
PL12 16.50 dB
PL13 19.50 dB
PL2W 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
SFO2 600.1524006 MHz
F2 - Processing parameters
sI €5536
SF 150.9078380 MHz
WDW EM
SSB 0
LB 2.00 Hz
{ { cB 0
BC 1.00
L . A L Mo
T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Supporting Information

"H NMR and ">C NMR of compound L16-B8 in D,O

Page S54

— 0 LT OMWNH®OWHLW LW wn
LC4-C1-6¢ < ~ o M T oMU LWHONO WO o
~N NelTe} AN~V O~ O (5]
/opt/nm] — o O <" OV OY O) 00 0O 00 OO WO WO WO N o Current Data Parameters
. . @ % &« € & B 8 @ & B # ® . NAME 20141127-1lucas
@ [Tolite) TTOMOMOOMOOMOMOHMOM®M ~N EXPNO 7
| VoSS :
F2 - Acquisition Parameters
Date_ 20141128
Time 0.48
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zg30
D 32768
Q S— SOLVENT D20
M NS 512
NH Ds 0
N SWH 8370.536 Hz
o\ FIDRES 0.255448 Hz
N, aQ 1.9573919 sec
N RG 36
OH oW 59.733 usec
DE 21.00 usec
HO,C % TE 298.0 K
Dl 2.00000000 sec
OH OH L16-B8 TDO 1
CHANNEL f1 =
NUC1 1H
Pl 8.10 usec
PL1 4.00 dB
PL1W 6.09999990 W
SFOl 600.1336009 MHz
F2 - Processing parameters
SI 16384
SF 600.1300000 MHz
WDW EM
558 0
1B 0 Hz
GB 0
PC 1.00
A A JL \ AR 1\
[ T R R T i T T T T T 1
9 8 T 6 5 4 3 2 1 ppm
o) o o [sr[efen] [~ —
o o ®| [O|m|H| [© ™
o o o [m[d[o| |o o
— — | =[] |~ ™
1C4-cl-68
. - ~ Current Data Parameters
© o @ ] ® o 0w © ~ NAME 20141128-L
Ne 2 ~ e SRS% 28 & EXENO 3
=R 3 S w soco © @ < PROCNO 1
- — - © e~ oo —~
F2 - Acquisition Parameters
Date_ 20141128
Time 13.14
INSTRUM spect
Q S— PROBHD 5 mm CPTCI 1H-
L/ PULPROG 2gpg30
TD 131072
NH SOLVENT D20
N NS 256
o\ DS 0
N, SWH 39062.500 Hz
FIDRES 0.298023 Hz
OH aQ 1.6777716 sec
HO,C 0 RG 2050
ow 12.800 usec
L16-B8 DE 21.00 usec
a TE 297.9 K
OH OH Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13c
10.15 usec
-1.82 dB
122.22216797 W
150.9201552 MHz
CHANNEL £2
waltz16
11
90.00 usec
4.00 dB
24.90 dB
27.90 dB
6.09999990 W
0.04958267 W
0.02485020 W
600.1324005 MHz
F2 - Processing parameters
SI 536
SF 150.9028090 MHz
WDW EM
S5B 0
LB 2.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 120 110 100 90 80 70 €0 50 40 30 20 10 ppm
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Supporting Information

'H NMR and ">C NMR of compound L16-C5 in D,O

Page S55

107
/opt/nmr Current Data Parameters
NAME 20141107
o= s o N N N o N>~ EXPNO 5
o o] o= N 0 N MO PROCNO 1
(o)) 2] ) ) B> ™ ost Moo
o Tel oy o (&)} 0 <T O WO - —
> ' s e B = S e e g F2 - Acquisition Parameters
© = © v 0 g o Date_ 20141107
Time 21.01
| | \/ ‘ | \/ \/ / INSTRUM Spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30
OMe ™ 32768
0 SOLVENT D20
Y/ NS 1
DS 0
NH SWH 8389.262 Hz
MeO FIDRES 0.256020 Hz
!‘/l { 20 1.9530228 sec
N RG 20.2
> oW 59.600 usec
DE 21.00 usec
OH TE 298.0 K
HO2C O D1 2.00000000 sec
TDO
OH OH L16-C5
PL1 -0.80 dB
PL1W 18.11971092 W
SFO1 600.1536010 MHz
F2 - Processing parameters
SI 16384
SF 600.1500000 MHz
WDW EM
S5B 0
1B 0 Hz
GB 0
PC 1.00
[ T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
o] fes) o 0] [~ o O [oufoo [N |n]m
[ee] Sy [NV 1{=s] o ™[~ o|n|wv|wv
o o o | |[O o — [N O | ||
o o oln||lo — o |||~
107
220 /opt/nmrc
@ i o G N OO Current Data Parameters
o © o ® W A-Howw © Tan~ oo ~ NAME 20141110-Yu chang
o~ ~Mm©® © FrMmMVWoWwA o mOa= oW 0
. e TS i i m NEHS o~ 0 EXPNO 6
28 hh 3 8 JJ85878 w Todo  Yw < PROCNO 1
T e ek S/ S (o A © S~~~ 00 )
F2 - Acquisition Parameters
Date_ 20141110
Time 22.23
OMe INSTRUM spect
PROBHD 5 mm CPDCH 13C
0 PULPROG 2gpg30
Vi TD 131072
SOLVENT D20
NS 1024
N NH MeO DS 0
h \ SWH 39062.500 Hz
N. FIDRES 0.298023 Hz
AQ 1.6777716 sec
OH RS
g DW
HO,C (@) bR
L16-C5 o1 0
- Dl 2.00000000 sec
OH OH D1l 0.03000000 sec
TDO 1
= CHANNEL fl =
13c
11.15 usec
2.80 dB
49.17097855 W
150.9251877 MHz
= CHANNEL f£2
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 80.00 usec
PL2 0.33 dB
PL12 16.50 dB
PL13 19.50 dB
PL2ZW 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
SFO2 600.1524006 MHz
F2 - Processing parameters
SI 65536
SF 150.9078380 MHz
WDW EM
SSB 0
1B 2.00 Hz
GB 0
J J PC 1.00
J | deed AN
T T T T T T T T T T T T T
240 22 200 180 160 140 120 100 80 €0 40 20 0 ppm
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Supporting Information

R and *C NMR of compound L16-C7 in D,O

Page S56

T
Z
<

NS HOOOMITWONISLWWWT N O WWD 0O W
120 AANMONNDLONINOANSENIANANDMOO NN WO T
OYMAOCO ATWOOEEIINOILIOINDLMNMMONMNO -
/opt/nmr AOLLIITONNAATTOON T T O OO 0 O OO Current Data Parameters
OO§ B M e w e W R e w ow % e R @ @ ow e e e @ e R NAME 20141117-yu chang
Lol e S ol il S ol ol Ve VR To BT BES RS IS e N e N o oo Mao M ao M s Moo Woo N ag} EXPNO 13
SN\ TSN = :
F2 - Acquisition Parameters
Date_ 20141117
Time 22.55
INSTRUM spect
PROBHD 5 mm CPDCH 13C
Br PULPROG
TD
OMO SOLVENT
DS
NH SWH
N FIDRES
iy \ 20
N. RG
DW 59.600 usec
OH DE 21.00 usec
TE 298.1 K
HO.C 0 D1 2.00000000 sec
TDO 1
OH OH L16-C7

Pl 10.15 usec
PL1 -0.80 dB
PL1W 18.11971092 W
SFOl 600.1536010 MHz

F2 - Processing parameters
16384

SI

SF 600.1500000 MHz
WDW EM
SSB 0

1B 0 Hz

GB 0

PC 1.00

6]
®
|
o -
v 4
o~
w
)
=

ppm
Al (o [evfoo]m — o <] [ ]e
©| [m|w]|w|© < o < || oo
o [o|o|o|o o o o|N||—H|o|—
ol lo|o || o — A | [ [ ]
24-C1-120-BTI
220 /opt/nmrc
& B U e BN Current Data Parameters
n o NN~ O T A NN [ NAME 20141205-1lucas
8 o e & SRS 8 EXPNO 4
2 8 SSENERSQNS 6 soco < PROCNO L
a o= SS58333333 ® ~Eeo &
F2 - Acquisition Parameters
Date 20141205
Time™ 22.33
Br INSTRUM spect
PROBHD S5 mm CPDCH 13C
Q PULFROG zgpg30
Vi TD 131072
SOLVENT D20
NH NS 1024
N Ds 0
oo\ SWH 39062.500 Hz
N FIDRES 0.298023 Hz
aQ 1.6777716 sec
OH RG 3640
HO,C 0 DW 12.800 usec
DE 21.00 usec
TE 298.0 K
OH OH L16-C7 D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
Pl 11.15 usec
PL1 2.80 dB
PL1W 49.17097855 W
SFOlL 150.9251877 MHz
CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.33 dB
PL12 16.50 dB
PL13 19.50 dB
PL2W 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
SFO2 600.1524006 MHz
F2 - Processing parameters
sI 65536
SE 150.9078380 MHz
WDwW EM
SSB 0
LB 2.00 Hz
— g ¢
A pc 1.00
T T T T T T T T T T T T T T T T T T T T T T T T 1
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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~ ~<om o ™ MNW O T W ~
123 O NO ®W N o cCoO®WHYWOoOOo ™
©® TNOO o~ DT DONO O © N
/opt/nmr 0O HdA-ddO © T T N OO o~ Current Data Parameters
E o R e @ G oim o8 8 % B . NAME 20141119-yu chang
~ e~ [TolTel T ONO®O® o~ EXPNO 11
NV NS SN | :
F2 - Acquisition Parameters
Date_ 20141120
Time 3.46
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG 2930
TD 32768
SOLVENT D20
O, NS 512
DS 0
SWE 8389.262 Hz
NH FIDRES 0.256020 Hz
N AQ 1.9530228 sec
A\ RG 45.2
N, DW . usec
DE usec
OH 7% K
HO,C 0 D1 sec
TDO
OH OH L16-C8
.15 usec
-0.80 dB
18.11971092 W
600.1536010 MHz
F2 - Processing parameters
sI 163
SF 600.1500000 MHz
WDW EM
sSB 0
13 0 Hz
@B 0
BC 1.00
| i L Jk ll bk I l
[ T T T T T I T T I T
9 8 7 6 5 4 3 2 X ppm
— <[ o o|d[o[~]o|o ~
™ | o O|o ||| <
© o | o Ll (=1 [SSTN] (N1 feN —
o | — A [ [ ™
123
220 /opt/nmrc
i & DO Current Data Parameters
o o mowaNmn o mmoN o 0 NAME 201412008-1lucas
a2 5 S6woo ® oWTo &= © 5
s NS & Q8IS S 3 = EXENO 12
2% 3 5add8 w oSO No - = o PROCNO 1
o B B B R | © ~ER~o S o &
F2 - Acquisition Parameters
Date 20141120
Time
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
O, ™D 131072
SOLVENT D20
NS 1024
NH DS 0
SWH 39062.500 Hz
v\ FIDRES 0.298023 Hz
N 1.6777716 sec
OH N RG 3640
oW 12.800 usec
HOQC (0] DE 21.00 usec
TE 298.0 K
D1 2.00000000 sec
OH OH L16-C8 D11 0.03000000 sec
TDO 1
CHANNEL f1
13¢
11.15 usec
2.80 4B
49.17097855 W
150.9251877 MHz
CHANNEL £2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.33 dB
PL12 16.50 dB
PL13 19.50 4B
PL2W 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
SFO2 600.1524006 MHz
F2 - Processing parameters
sI 65536
SF 150.9078380 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
BC 1.00
J s o1
T T T T T T T T T T T T T T T T T T T T T T T T 1
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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124
/opt/nmr Current Data Parameters
NAME 20141107
N NN=HMOO O O —=HWONMOWOWANLL I OWAN EXPNO T
O [~ N O LW VAOADMOILTMOITNO TN PROCNO 1
M 0O~ U OO0 LTS0S ONO SN
03. .—:0}070(:0(3.—:(? \o'\o.rvzm‘m.cjow‘m.oo.[\.l\.l\.v: F2 - Acquisition Parameters
~ ~VWWLVWVY WV TLILOOOOMOOOO®O® géte_ 39131132
ime z21.
| \w \/ N\v\\\/.// INSTRUM spect
H PROBHD 5 mm CPDCH 13C
PULPROG 2930
TD 32768
SOLVENT D20
o Cl NS 512
DS 0
SWH Hz
FIDRES Hz
NH AQ sec
1 RG
oW 0 usec
N DE usec
TE 298.1 K
OH Dl 2.00000000 sec
HO,C O D0 1
OH OH L16-C9 CHANNEL f1 =
10.15 usec
-0.80 dB
18.11971092 W
600.1536010 MHz
F2 - Processing parameters
sI
SF 600.1500000 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
BC 1.00
| WY 1 Jw
T T T T T T T T T
9 8 7 6 5 4 3 1 ppm
o O o Q@ | |[N oo~ [
o A (LD (0O < ol|lo||Y[m x|
o ololo o N|O |||
— || — Ll (ST E BTSN
124
220 /opt/nmrc
—_— - T T—— Current Data Parameters
m o - M NN o O~ - o NAME 20141107
100, - G el S 232 S A EXPNO 8
=2 2 RISN83 v adg 4o PROCNO 1
- = A © ~r~© s o
F2 - Acquisition Parameters
Date_ 20141107
Time 22.43
OH INSTRUM spect
PROBHD 5 mm CPDCH 13C
Cl PULPROG 2gpg30
[e) TD 131072
SOLVENT D20
NS 1024
NH DS 0
SWH 39062.500 Hz
h FIDRES 0.298023 Hz
. a0 1.6777716 sec
RG 3640
OH DW 12.800 usec
DE 21.00 usec
HO.C 0 TE 298.0 K
L16.C9 D1 2.00000000 sec
f D1l 0.03000000 sec
OH OH 00 1
CHANNEL f1 =
13c
11.15 usec
2.80 dB
49.17097855 W
150.9251877 MHz
= CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 18
PCPD2 80.00 usec
PL2 0.33 dB
PL12 16.50 dB
PL13 19.50 dB
PL2W 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
SFO2 600.1524006 MHz
F2 - Processing parameters
SI 65536
SF 150.9078380 MHz
WDW EM
5SB 0
1B 2.00 Hz
GB [
I l l EC 1.00
j " e el
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 €0 40 20 0 ppm
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132
/opt/nmr Current Data Parameters
NAME 20141107
NNOOEXE OO MEONOVWOANNNDNNNOWOMMESOOWM—AOM EXeNo 11
NNOIAODANTLNOAENNOATNET ANNOST TN NO DO O®OO®I NS O proeno 1
COHOANNALIONNAAANNAO~NVAVAOATHOMIIITNMOESOND T MM O D
VOO ANNNNDANNAIIMMMMOACIDDMMPMOOSSSNOOOOOOOTT "
T e e e e e e e e e e L e T L . . L L . F2 - Acquisition Parameters
CE NN VLVVVVUVULDIIITITTNMNOMNNOMNMMOMNOMNNOMOMMOM®O M NN ?i;:_ 3014ilgi
\M‘N&W/ INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zg30
MeO TD 32768
SOLVENT D20
NS 512
0 Ds 0
o) SWH 8389.262 Hz
FIDRES 0.256020 Hz
aQ sec
NH RG 20.2
N oW 59.600 usec
0 \ DE 21.00 usec
N TE 298.0 K
°N D1 2.00000000 sec
OH TDO 1
HOC 0 CHANNEL f1
L16-D1 10.15
OH OH ~0.80 d8
18.11971092 W
600.1536010 MHz
F2 - Processing parameters
sI 16384
S 600.1500000 MHz
WDW EM
5SB 0
LB 0 Hz
GB 0
BC 1.00
L MJ_LM .
I T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
~| (o] (o< =] [CIR) o)&n ) o |ov] <
ol || || o —||oo oy 1o ||~ ™M ||
oflo| [of— o ol |o|H|H|o|o ol-|o
ol [+ |ol= — A | A | [ [ |
132
120 /opt/nmrc
o o T —— Current Data Parameters
~ Po oo S8 ANwVOminanba ComadTmMIET TONOMS NAME 20141107
© o oo 8hH sownoam—O AT MHILAMS ~Owmao 5
. i B o5 el s laie Ao OAMAR AT ® DHoOO EXPNO 12
© we oo ST BBWMNGC o RS ST L s PROCNO 1
3 re 80 ST JrANNHaoS BOIIOOANOD NSO WY S
Q R P R R s - R N R R )
F2 - Acquisition Parameters
Date 20141108
Time™ 2.
INSTRUM spect
MeO PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
0 TD 131072
SOLVENT D20
fo) NS 1024
Ds 0
SWH 39062.500 Hz
NH FIDRES 0.298023 Hz
N aQ 1.6777716 sec
no\ RG 3640
N. oW 12.800 usec
N DE 21.00 usec
OH TE 298.0 K
D1 2.00000000 sec
HOLC o D11 0.03000000 sec
L16-D1 e '
OH OH = CHANNEL f1
13c
11.15 usec
2.80 dB
49.17097855 W
150.9251877 MHz
= CHANNEL f2
waltzl6
1H
80.00 usec
0.33 dB
16.50 dB
19.50 dB
13.96854782 W
0.33740479 W
0.16910298 W
600.1524006 MHz
F2 - Processing parameters
sI 65536
SF 150.9078380 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
TR | =t e
| | ide L L
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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MR and *C NMR of compound L16-D3 in

T
Z
Y
o

CONNVLVITTNVWILILHATMNMETANNONWDWDVOETMOAHOOOUNWOLWOUMOEAMHTOLW WO

NAHOOUOANSTNDOO NN AT NTOIOLOMONOODVOWITIFATVOoOLVWOHOLSEAI IS ASO

OANTOITSNATOONOANMNMAOONDHOONO~TOHOO~VONOO~VLOOLLWOOWL STM

CONILITMONNDVDOOOWOWONAHOOMOOLLODMILILIIIIITIOMMMM®MOA OO O Current Data Parameters

F e L G e I 20141117-yu chang

onunrrrnmmomommemomoenmonmoodNdNN-dTA A A A A A A A A A A AAAAAAOCO OO OO EXPNO 15
PROCNO 1

S

¢
|

F2 - Acquisition Parameters
20141

Date_ 118
Time 0.37
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG 230
™ 32768
SOLVENT D20
0] NS 512
DS 0
sWH 8389.262 Hz
NH FIDRES 0.256020 Hz
N RQ 1.9530228 sec
A\ RG 45.2
N bW 59.600 usec
DE 21.00 usec
OH TE 298.0 K
H02C (0] Dl 2.00000000 sec
DO i

PL1W 18.11971092 W
SFOl 600.1536010 MHz
F2 - Processing parameters
SI 1638

SF 600.1500000 MHz
WDW EM
35B 0

1B 0 Hz

GB 0

PC 1.00

el
o -
]
o -
w
-
w
N
iy

ppm
< o || O[O O [~ |||~ |
e o (MmN || |(O]|r~ [N~
(o)) o olo|olo|H O N[N |
o — Rl Gl Eend Gl AN| N[ | [N N

135
220 /opt/nmrc

p— & Current Data Parameters
= o o N ®ow~ Cwmawow NAME 20141117-yu chang
e ~ B ] No DY oS
. . maH~Ow AN ©!© EXENO 1e
=2 B DeTnaNo © < PROEND 1
- ~ N LR R R RN
F2 - Acquisition Parameters
Date_ 20141118
Time 1.42
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
o) TD 131072
SOLVENT D20
NS 1024
NH DS 0
SWH 39062.500 Hz
A\ FIDRES Hz
N. aAQ sec
N RG
OH oW usec
HOQC (0] DE usec
TE K
L16-D3 Dl 2 sec
- D11 0.03000000 sec
OH OH 26 i
CHANNEL f1
13c
11.15 usec
2.80 aB

49.17097855 W
150.9251877 MHz

= CHANNEL f2
waltzlé
1H
80.00 usec
0.33 dB
16.50 dB
19.50 dB
13.96854782 W
0.33740479 W
0.16910298 W
600.1524006 MHz
F2 - Processing parameters
SI 65536
SF 150.9078380 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
) l -
T T T T T T T T T T T T
240 200 180 160 140 120 100 80 60 40 20 0 ppm
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149
/opt/nmr Current Data Parameters
CANMOOAITNOONEIEMNANO OO WO WM OO WD gﬁo _uuuig
DEMOANNDNETODOITNONDOANOVONNDONOOOITITM®AN PReCND 1
HOWODOAAHONMWOOEEOONITNNMOITIOIOOITONMAOD -
AR~ LVLVVOIIIIILIITTOOL T T OO OV W W OO OO
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F2 - Acquisition Parameters
N i i i R = e e IO I o W oo W 4o W ao W oo Moo Wea Wea W uo Mo} Date_ 20141128
Time 2.42
k\‘\\\%'// ‘\\ \/%/ INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG 2930
TD 32768
SOLVENT D20
NS 512
QA DS 0
SWH 8389.262 Hz
NH FIDRES 0.256020 Hz
N O,N 20 1.9530228 sec
b \ RG 40.3
N DW 59.600 usec
‘N DE 21.00 usec
OH TE 298.1
HO.C 0 Dl 2.00000000 sec
2 TDO 1
X CHANNEL f£1
OH OH L16-D7
10.15 usec
-0.80 dB
18.11971092 W
600.1536010 MHz
F2 - Processing parameters
SI 16384
SF 600.1500000 MHZz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
l | HJA “ l l ll .l L
9 8 7 6 5 4 3 2 1 ppm
ofm[m|wo]~ o~ o ™) [wlvlo
O | [co o]0 ol |o olo| [o|~|on
olo|o|o|o o| |o || [ ==
| |o|a|— — — o~ = = =
149

120 /opt/nmrc

147.679
144.660
137.288
134.176

130.349
130.251

.
o
A
2
1129.199
AN

—=175.271

—167.672
124.889
124.218
123.394
73.743
72.123
70.427
34.616

st
~X

——85.322
74.226

Q
/
N NH 0N
A\
NJ
N
OH
HO,C ‘0
OH OH L16-D7
T T T T T T T T T T T T
240 220 200 120 160 140 120 100 a0 &0 a0 20 0 oom

Current Data Parameters

NAME
EXPNO
PROCNO

20141107
14
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

20141108
3.46

spect

5 mm CPDCH 13C
zgpg30

131072

D20

1024

0
39062.500
0.298023

1.6777716 =

3640
12.800
21.00
298.0
2.00000000
0.03000000
1

usec
usec
K
sec
sec

PL1W 49.17097855 W
SFOl 150.9251877 MHz
CHANNEL f2

CPDPRG2 waltzlé
NUC2 11
PCPD2 80.00 usec
PL2 0.33 dB
PL12 16.50 dB
PL13 19.50 dB
PL2W 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
SFO2 600.1524006 MHz
F2 - Processing parameters
SI 65536

SF 150.9078380 MHz
WDW EM
SSB 0

LB 2.00 Hz
GB 0

PC 1.00
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150
Current Data Parameters
/opt/nmr NAME 20141119-yu chang
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141120
Time 5.27
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG 2930
TD 32768
Cl SOLVENT D20
NS 512
Ds 0
Cl SWH 8389.262 Hz
0 FIDRES 0.256020 Hz
aQ 1.9530228 sec
RG
NH W
N DE
A\ T8
N D1
TDO
OH
HO,C (0] CHANNEL £1
10.15 usec
OH  OH L16-D8 R
18.11971092 W
600.1536010 MHz
F2 - Processing parameters
sI 16384
SF 600.1500000 MHz
WDW EM
ssB 0
1B 0 Hz
GB 0
BC 1.00
1 S 1 JLJI\___)“Jl
T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
N o oo [or [ | ]
—i|o|o| o o~ | ||| [
ololo|o ) oo ||| |o
Al — A= | [ ey
150
220 /opt/nmrc
o & S Current Data Parameters
o DIO T oD © e < = NAME 20141119-yu chang
e L ouae o Qe va EXPNO 14
2R maeea 0w odo I~ PROCNO 1
a5 R @ RER S @
F2 - Acquisition Parameters
Y W/ K
Time™ 6.31
INSTRUM spect
Cl PROBHD 5 mm CPDCH 13C
PULPROG 2gpg30
D 131072
Cl SOLVENT D20
o] NS 1024
DS 0
SWH 39062.500 Hz
NH FIDRES 0.298023 Hz
N aQ 1.6777716 sec
A\ RG 3640
N DW 12.800 usec
N DE 21.00 usec
OH TE 298.0 K
HO,C 0 D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
OH OH L16-D8
CHANNEL f1 =
13c
11.15 usec
2.80 dB
49.17097855 W
150.9251877 MHz
CHANNEL £2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 0
PL2
PL12
PL13
PL2W 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
SFO2 600.1524006 MHz
F2 - Processing parameters
sI 65536
SF 150.9078380 MHz
WDW EM
SSB 0
LB
GB 0
BC 1.00
| L J "y (W i
T T T T T T T T T T T
240 200 180 160 140 120 100 0 60 40 2 0 ppm
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CONLUEEOOILNOOOUDIANNDONSNO®NS LN
151 NOMOOAMAANNOITONMMNAOAONAS OO~ 0VOWA
SOOI LINAOCOONTIMNMALITNOANNLAO O ®©AN .

/opt/nmr 0 (N (N (N 00 0O GO GO GO 00 GO 00 GO I I M 00 GO GO 0O O W W [~ O O N N Current Data Parameters
NAME 20141117-yu chang
CECNVOVOVOVVOVLOVOILIIITNMMOMNMMMOMMO®M MM EXPNO 19
\W V \W% PROCNO 1

F2 - Acquisition Parameters
Date_ 20141118
Time 4.00
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG 2930
TD 32768
SOLVENT D20
NS 512
o OMe o 2
SWH 8389.262 Hz
FIDRES 0.256020 Hz
NH aAQ sec
N RG :
o\ oW 59.600 usec
N DE 21.00 usec
TE 298.0 K
OH D1 2.00000000 sec
HO,C 0 TDO 1
L16-D9 CHANNEL f1 .
OH OH 10.15 usec
-0.80 dB
18.11971092 W
600.1536010 MHz
F2 - Processing parameters
sI 16384
SF 600.1500000 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
BC 1.00
L - L J\ 11 L |
T T T T T T T T T I
9 8 7 6 5 3 2 1 ppm
o~ wlfn]|= o [a0)
o o~||H|m o —
o ol o o
o || — N
151
220 /opt/nmrc
— P D Current Data Parameters
mo = S A UBEH© T Hoawo o o ™ NAME 20141117-yu chang
e o T o oowoo = e~ o o S in S
. Y B AR e 8 [6aS S & EXPNO 20
23 3 GRS v soao w &= PROCNO 1
A 1 o oA HAHAH ©® ~ee ) S ™
F2 - Acquisition Parameters
Date 20141118
Time™ 5.04
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG 2gpg30
TD 131072
(o) OMe SOLVENT D20
NS 1024
DS 0
NH SWH 39062.500 Hz
N FIDRES 0.298023 Hz
iy \ aQ 1.6777716 sec
N. RG 3640
N oW 12.800 usec
OH DE 21.00 usec
HO,C ‘0 TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
OH OH L16-D9 D0 1
CHANNEL f£1
13C
11.15 usec
2.80 dB
49.17097855 W
150.9251877 MHz
= = CHANNEL f£2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80. o
PL2 0.33 aB
PLI2 16.50 dB
PL13 19.50 dB
PL2W 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
SFO2 600.1524006 MHz
F2 - Processing parameters
sI 65536
SF 150.9078380 MHz
WDW EM
SSB 0
1B 2.00 Hz
L E
J ok - 4 I " B 1.09
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 €0 40 20 0 ppm
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"H NMR and ">C NMR of compound L16-D10 in D,O

153
/opt/nmr Current Data Parameters
NAME 20141107
0 ® N0 O NOOONWONDL ML L ONWOIMHOM EXPNO 15
M oMo MOOUILOENONOSSSS—OMO SROCHO 1
{ 0 T O~ AT MOONMOMONATONHO®™S
Oo. BLEE oooovv-mooooooooooooool\xowmwm F2 - Acquisition Parameters
~ ~r~ 0o LOLIIITOONOOOMOMOHMMOMMO®®™M ??te_ 3“4‘11122
ime .2
’ W \/ \/ ‘\W.%/ INSTRUM spect
PROBHD S mm CPDCH 13C
PULPROG zg30
TD 32768
OMe SOLVENT D20
NS 512
Ds 0
o SWH 8389.262 Hz
FIDRES .256020 Hz
aQ 1.9530228 sec
NH RG 20.2
N DW 59.600 usec
0 \ DE 21.00 usec
TE 298.0 K
N D1 2.00000000 sec
OH TDO 1
HO,C (0]
L16-D10 A £
OH OH PL1 Z0.80 dB
PL1W 18.11971092 W
SFOL 600.1536010 MHz
F2 - Processing parameters
sI 16384
SF 600.1500000 MHz
WDwW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
| | 1 J il ok l L
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
o ~|o © ™~ (o] (o [o]m)o
0 oo N o|o|w|n|o|o |
e} | o AN |H[H|N[O|H|O
o AN — ON|H ||| [N
153

220 /opt/nmrc

Current Data Parameters

o~ @© o O~ o -
N = a ShE = o roww ® @ 20141107
as a @ o o & 2825 & @ 8 EXENO 16
22 5 3 aaa = ) © - o PROCNO 1
a5 3 3 asy = @ SRR 3 =l
F2 - Acquisition Parameters
Date 20141108
Time 5.29
INSTRUM spect
OMe PROBHD 5 mm CPDCH 13C
PULPROG zgpg30
TD 131072
SOLVENT D20
o] NS 1024
Ds 0
SWH 39062.500 Hz
NH FIDRES 0.298023 Hz
N aQ 1.6777716 sec
A\ RG 3640
N W 12.800 usec
N DE 21.00 usec
OH bes 298.0 K
HO,C 0 Dl 2.00000000 sec
Dll 0.03000000 sec
DO 1
OH OH L16-D10
CHANNEL £l =
13¢
11.15 usec
2.80 dB
49.17097855 W
150.9251877 MHz
CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 s
PCPD2 80.00 usec
PL2 0.33 ds
PL12 16.50 dB
PL13 19.50 dB
PL2W 13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
5FO2 600.1524006 MHz
F2 - Processing parameters
sI 65536
sE 150.9078380 MHz
WOW EM
SSB 0
LB 2.00 Hz
cB 0
eC 1.00
N I ‘
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 €0 40 20 0 ppm
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154
/opt/nmr Current Data Parameters
NAME 20141110-Yu chang
OO AN NN ODNATADONASOSNOO EXENO 9
AOLANVAHDANMNMOANOI=MOOMOSEMNS N HOLWOMON T PROCNO 1
HOONMNOVOMNAN—HAOOOOMITANASOIMNAN—ANO N
mNNH.—n—iHooooooomoovvmoooooooooooooo\oxomm F2 - Acquisition Parameters
NN NN NN OO LILIOOOOOONOOO®M g;:\?_ 3014$1ﬁ
= 2
\NN%/ \N%% INSTRUM spect
PROBHD S5 mm CPDCH 13C
PULPROG zg30
E TD 32768
SOLVENT D20
NS 512
Ds 0
Q SWH 8389.262 Hz
FIDRES 0.256020 Hz
aQ 1.9530228 sec
NH RG 45.2
N DW 59.600 usec
n\ DE 21.00 usec
N. TE 298.0 K
D1 2.00000000 sec
OH TDO 1
HO,C 0
L16-D11
OH  OH PL1 -0.80 dB
PLIW 18.11871092 W
SFO1 600.1536010 MHz
F2 - Processing parameters
SI 16384
SF 600.1500000 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
pC 1.00
. . ol
I T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
N |0 o ™~ [©O]r~[r~ (o]0
o oo o oo |||
o | o OO | [N |
o N[N — el Ll Gl Can i B (@)
154
1220 /opt/nmrc
TR, - T Current Data Parameters
el oo <« Mm®o YW IO N wowo @® NAME 20141110-Yu chang
Ao oo @ ®E S b ® O®wo & D
.o .. . o ey a e N NOAw ® 0 EXPNO 10
R 3 o8 Q an 0 soao o PROCNO 1
aa A b an S a3 ® ~See S o@
F2 - Acquisition Parameters
Date_ 20141111
Time 1.45
INSTRUM spect
F PROBHD 5 mm CPDCH 13C
PULPROG 2gpg30
TD 131072
SOLVENT D20
o] NS 1024
Ds 0
SWH 39062.500 Hz
NH FIDRES 0.298023 Hz
N aQ 1.6777716 sec
A\ RG 3640
N oW 12.800 usec
N DE 21.00 usec
OH TE 298.1 K
HO,C 0 D1 2.00000000 sec
D11 0.03000000 sec
TDO 4
OH OH L16-D11
CHANNEL f1
NUC1 13c
Pl 11.15 usec
PL1 2.80 dB
PLIW 49.17097855 W
SFOL 150.9251877 MHz
CHANNEL f2 =
waltzl6
1H
80.00 usec
0.33 dB
16.50 dB
19.50 4B
13.96854782 W
PL12W 0.33740479 W
PL13W 0.16910298 W
SFO2 600.1524006 MHz
F2 - Processing parameters
sI 65536
SE 150.9078380 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
i I BC 1.00
I . ||
T T T T T T T T T T T T ]
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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