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I. Experimental Section
1. General methods and materials

'H spectra were acquired at 300,400 and 500MHz. **C NMR spectra were acquired at
75, 100 and 125MHz. Respectively (unless other indicated) relate to CDCl;
(calibrated at 7.26 ppm in 1H NMR and at 77.23 ppm in **C NMR) and d4-Methanol
(calibrated at 3.31 ppm in 1H NMR and at 49.15 ppm in **C NMR). Fetuin (from fetal
calf serum), RNase B (from bovine pancreas), HRP (Peroxidase from horseradish),
Asialofetuin (type | from fetal calf-serum), Transferrin (apo — Transferrin Human),
Ovalbumin and IgG all are purchased from Sigma-Aldrich. The FITC-WGA,
FITC-AAL, FITC-PNA, FITC-SBA, FITC-MAL, FITC-UEA, FITC-SNA, FITC-Con
A all purchased from Vector Laboratories. The epoxy slide was purchased from
Arrayit (Sunneyvale, CA, USA).Water was obtained from a Milli-QR Ultrapure Water
Purification System (Millipore, Billerica, MA).

2. Preparation of MFCO modified Slides.

The epoxy slides (Arrayit, USA, SuperEpoxy substrate slide (protein)) were rinsed
twice with DMF (10 mL) and immersed in DMF (60 mL) with MFCO-amine (1
mM). After incubating for 12 h, washing by DMF (10 mL) and DCM (10 mL) 3 times
(10 mL). The, the slides were rinsed with ddH,O and dried by nitrogen. To block the
excess epoxy groups, Compound 43 (60 mL, 0.1 M in DMF) was added to the slides.
The slide was allowed to react at room temperature for 3 hour. Subsequently, washed
three times with DMF (10 mL) and DCM (10mL). Individually, dried under a stream
of nitrogen again.

3. Preparation of BA-m-tosyl-N3-2 @slide

The MFCO functionalized slide was rinsed twice with sodium phosphate buffer (25
mM, pH 7.4) and immersed in the same buffer (45 mL) containing BA-m-tosyl-N3-2
(1 mM). The slide was allowed to react at room temperature for 12 h. The slide was
washed with DMF (10mL) and DCM (10mL) for 3 times and ddH,O for twice times
to obtain BA-m-tosyl-N3-2@ slide. The obtained slide was further blocked by treating
with azido choline (ImM) and allowed to react at 25 °C for 6h.

4. BA-tosyl-Functionalized Slide-Directed Immobilization of Glycoproteins.
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Glycoproteins were dissolved in phosphate buffer (10mM phosphate buffer, 25mM
NaCl 5mM CaCl, 0.5mM, pH 7.4) containing 20% dimethyl sulfoxide (DMSQ) in
specific concentrations of purpose.0.1mM. AD1500 arrayer (Biodot) was used to print
glycoproteins of interest onto the functionalized slide with a spot volume of 50 nL
under 85% relative humidity. The protein sample was allowed to incubate on the slide
at 25°C for 12 h. the unreacted glycoproteins were then removed by washing with
phosphate buffer (10mM phosphate buffer, 25mM NaCl 5mM, pH 7.4). The Slide was
then incubated with deblocking (10mM phosphate buffer at pH 7.4, 25mM NaCl
5mM CaCl,0.5mM) containing 10% glycerol for 30 min and subsequently decanted
the solution. The above procedure should be repeated twice. The slide was further
treated with 10 mM imidazole solution (20 mM Tris buffer, 500 mM NaCl, 10 mM
imidazole pH 7.5) for 30 min to block unreacted BA-tosyl groups. Afterward, the
slide was washed by washing buffer (10mM phosphate buffer at pH 6, 25mM NaCl, 5
mM CaCl;) two times followed by rinsing with dd H,O and then dried under a
stream of nitrogen.

5. Glycoprotein—Lectin Interaction with the Microarray.

Fluorescein-labeled lectins (Con A-FITC and WGA-FITC, AAL-FITC, PNA-FITC,
SNA-FITC, MAL-FITC, SBA-FITC, UEA,FITC) 10 uM in PBS containing 5 mM
CaCl; and 5 mM MnCl, with BSA (16mg/mL) to block the surface and were
incubated with the glycoprotein microarray at 25°C for 1 h. Then, the slide was
washed with washing buffer (10mM PBS buffer 25mM NaCl 5mM CaCl,)containing
10% glycerol 3 times and further wash by washing buffer(10mM PBS buffer 25mM
NaCl 5mM CaCl,) containing Tween 20 (0.05 % v/v) three times. Afterward, ddH,O

was used to rinse the slide and dried under a stream of nitrogen.
6. Protein Microarray Analysis.

To  quantitatively evaluate the protein—glycoprotein interactions, the
lectin—glycoprotein microarrays were analyzed by measuring the fluorescence
intensities. The fluorescence signals were directly acquired by a fluorescence scanner
(GE Amersham Molecular Dynamic Typhoon 9410 Molecular Imager). For each
sample in lectin-binding screening, the most heterogeneous data point was removed.
The fluorescence scan mode was set at 488nm as excitation wavelength with different
orientation and resolution and further analyzed by ImageQuant software.
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7. CUAAC directed preparation of BA-tosyl —Ns-slids.

Fetuin RNaseB BA-s-tosyl -Ny-1
Fetuin RNaseB BA-s-tosyl -Ny-2
Fetuin RNase B BA-s-tosyl -N;-3
Fetuin RNaseB BA-m-tosyl -Nj-1
Fetuin RNase B BA-m-tosyl -Ny-2
Fetuin RNase B BA-m:{o8y1 -Ny-3

Figure S1. A series of BA —tosyl-N3 functionlized surface for fetuin (10°M) and
RNase B (10°M) immobilization and further stained with FITC-WGA and FITC-Con
A

8. Limited of Detection (LOD) of glycoproteins
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Figure S2. Limited Of Detection (LOD) of glycoproteins fetuin, HRP, Asialofetuin
and transferrin. Fetuin, HRP, Asialofetuin and Transferrin at different concentration
(10 M, 10° M, 10° M, 107" M) were spotted on the BA-m-tosyl-N3 2@ slide and
then quantitatively analyzed by incubating with corresponding lectins WGA, AAL,
and SNA.
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9. Epoxy slide for non-specific immobilization of seven glycoproteins spiked in

E.coli. lysate.
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Figure S3. Seven glycoproteins including Fetuin, RNase B, Asialofetuin, Transferrin,
HRP, OVA and IgG (10™*M spiked in E.coli. lysate were spotted on epoxy slides and

then quantitatively analyzed by incubating with corresponding lectins.

10. Condition optimization of FBS direct immobilization
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Figure S4. Condition optimization of FBS dilution for direct immobilization on
BA-m-tosyl-N3; 2@ slide

11. Epoxy slide for non-specific immobilization of glycoproteins from FBS
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Figure S5. Seven glycoprotein including Fetuin, RNase B, Asialofetuin, Transferrin,
HRP, OVA and IgG (10™*M) spiked in FBS were spotted on epoxy slide and further
stained with fluorescein-labeled WGA, Con A, AAL and SNA.

lized itensity

o0o00O0
0000
0000
0000

lized intensity

12. Preparation of serum samples and fabrication of serum glycoprotein
microarray

Serum Samples

This study was approved by National Cheng Kung University Hospital Institutional
Review Board. The serum samples of lung cancer and pancreatic cancer patients (N=8
for each cancer) were obtained from the tissue bank of National Cheng Kung
University Hospital. The need for participant consent was waived by the ethics
committee for serum sample form tissue bank. The venous blood from cancer-free
healthy volunteers (N=8) were collected by BD Vacutainer™ without anticoagulant.
All the participants in this study are adult. The information on the approved
participant consent form was introduced verbally to every participant by medical
technologist before blood drawing. The participants also signed on the approved
participant consent form. The whole blood was allowed for clot formation at room
temperature within 30 minutes. The whole blood was centrifuged at 3000 rpm
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(KUBOTA/KN70) at room temperature for 10 minutes and the upper serum layer was
acquired. All serum samples were stored at -80 °C.

Preparation of serum-glycoprotein microarray

According to the optimal dilution condition, three groups of human serum including
healthy human sera (H-1, H-2, H-3,H-4, H-5, H-6, H-7, H-8), pancreatic cancer sera
(P-1, P-2, P-3,P-4, P-5, P-6, P-7, P-8 ) and lung cancer sera ( L-1, L-2, L-3,L-4, L-5,
L-6, L-7, L-8) were diluted in phosphate buffer at pH7.4 with 20%DMSO. The
optimal dilution is 2 pL serum to 100 pL phosphate buffer (10mM phosphate buffer
25mM NaCl 5mM CacCl,). Then, all these diluted sera samples were spotted on
microarray directly and incubated for 12 h. The washing, lectin incubation and

analysis procedures were exactly the same to above mention.

13. Synthesis pathways
a. Synthesis of MFCO-amine
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Scheme S1. Synthetic pathway of MFCO-amine

b. Synthesis of the BA-m-tosyl-2
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Scheme S3. Synthetic pathway of the BA-m-tosyl-2

c. Synthesis of the BA-m-tosyl-3
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Scheme S5. Synthetic pathway of the BA-m-tosyl-3

d. Synthesis of the BA-s-tosyl-Ns-1
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Scheme S6. Starting material preparation of the BA-s-tosyl-Ns-1
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e. Synthesis of the BA-s-tosyl-N3-2
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Scheme S8. Synthetic pathway of the BA-s-tosyl-N3-2
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f. Synthesis of the BA-s-tosyl-N3-3
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Scheme S9. Synthetic pathway of the space Compound 35
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Scheme S10. Synthetic pathway of the BA-s-tosyl-N3-3

g. Synthesis of the BA-m-tosyl-N3-1
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h. Synthesis of the BA-m-tosyl-N3-2
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Scheme S12. Synthetic pathway of the BA-m-tosyl-N3-2

i. Synthesis of the BA-m-tosyl-N3-3
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J. Synthesis of Compound 43 and Azido choline
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Scheme S14. Synthetic pathways of Compound 43and azido choline

k. Synthesis of Trityl-TEG-azide and Benzyl-TEG-azide
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14. Experimental procedure and characterization of Compounds

Compound 1,2

e P oH
=
O~ O
1 2

In an atmospheres of nitrogen, sodium hydride (60% dispersion ; 1.5 g, 37.5 mmol)
was placed in anhydrous toluene (40ml) and to the stirred suspension was added
diethyl carbonate (7.27 ml, 60 mmol). The mixture was heated to 80 °C stirred for 15
min. Then, cycloocanone (1.9 g, 15mmol) in toluene (10ml) was added to the reaction
mixture. After 3 h, the reaction mixture was added with acetic acid (5 mL) to quench
the reaction. The mixture was extracted with EA/H,O = 3/1 for two times. The
combined organic layers were dried over by MgSO,, concentrated and purified by
column chromatography to obtain the product 1 and 2 (2.73g, 13.79 mmol, 91%,
colorless oil).

'H NMR (300 MHz, CDCl3) & 4.14 (g, J = 7.0 Hz, 2H), 3.56 (dd, J = 10.6, 4.7 Hz,
1H), 2.68-2.56 (m, 1H), 2.52-2.44 (m, 1H), 2.16-2.06 (m, 2H), 1.92-1.84 (m, 2H),
1.78-1.67 (m, 2H), 1.54-1.35 (m, 4H), 1.23 (t, J = 7.1 Hz, 3H); *C NMR (75 MHz,
CDCls) & 212.38, 170.30, 61.30, 57.28, 41.84, 29.11, 27.16, 25.71, 25.47, 24.74,
14.22; 'H NMR (300 MHz, CDCls) & 12.58 (s, 1H), 421 (g, J = 7.1 Hz, 2H),
2.43-2.21 (m, 4H), 1.78-1.67 (m, 2H), 1.54-1.35 (m, 6H), 1.30 (t, J = 7.1 Hz, 3H); **C
NMR (75 MHz, CDCls) & 176.18, 173.11, 99.39, 60.30, 32.47, 30.08, 28.89, 26.75,
26.23, 24.04, 14.48; HRMS (EI) calcd for C11H1503 [M]*, 198.1256; found, 198.1254.

Compound 3

O o
ol

3

To stir solution of mixture 1&2 (2.68 g, 13.54mmol) in dried acetonitrile (ACN) (45
ml) were added Selecfluor (5.7 g, 16.25mmol) at room temperature. After heated in
oil bath 55°C for 14h, the reaction was checked by TLC and added H,O (10 mL) to
quench the reaction. The reaction mixture was extracted by EA/H,0 = 3/1 for two
times. The combined organic layers were dried over by MgSO,4 and concentrated and
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purified by flash column chromatography to obtain the desired product compound 3
(2.7 g, 12.75 mmol, 94%, colorless oil).

'H NMR (500 MHz, CDCl3) § 4.24 (g, J = 7.2 Hz, 2H), 2.72 (td, J = 12.6, 3.4 Hz, 1H),
2.68-2.50 (M, 2H), 2.28-2.20 (m, 1H), 2.04-1.94 (m, 1H), 1.91-1.83(m, 1H), 1.78-1.67
(m, 2H), 1.66-1.57 (m, 1H), 1.53-1.43 (m, 2H), 1.43-1.34 (m, 1H), 1.29 (t, J = 7.2 Hz,
3H); *C NMR (100 MHz, CDCl3) § 209.00 (d, J° c.¢ = 17 Hz, ), 167.25 (d, J?c.c = 20
Hz, ), 99.31 (d, J c.r = 160 Hz, ), 62.72, 39.06, 33.59 (d, J°c.r = 18 Hz, ), 27.73 (d, J* c.¢
= 1 Hz, ), 26.69, 24.58, 21.53 (d, J* c¢ = 2 Hz, ), 14.15; HRMS (EI) calcd for
CuHis0sF [M + H]*, 217.1240; found, 217.1235.

Compound 4

0]

O

4

A solution of KHMDS (0.7 M in toluene, 17.91mL,13.125 mmol) was added to stir
solution of 3 (1.2 g, 5.57 mmol) in THF (15 mL) The reaction mixture was reacted at
-78°C under nitrogen atmosphere. After react for 30min, the reaction mixture was
added Tf,NPh (2.2 g, 6.1 mmol) with THF (3 mL) to add slowly via syringe. After
stirred for 1h, warmed to room temperature for 3h. The reaction was checked by TLC
and added ammonia chloride (10 mL) to quench the reaction. The mixture was
extracted by EA/H,O = 3/1 for two times. The combined organic layers were dried
over by MgSO, and concentrated and purified by flash column chromatography to
obtain the desired product compound 4 (747 mg, 3.77 mmol, 68%, pale yellow oil).

'H NMR (300 MHz, CDCls) § 4.28 (q, J = 7.1 Hz, 2H), 2.46-2.18 (m, 4H), 2.11-1.81 (m,
4H), 1.79-1.65 (m, 1H), 1.52-1.40(m, 1H), 1.33 (t, J = 7.1 Hz, 3H); **C NMR (75 MHz,
CDCl3) & 168.48 (d, J*c.r = 28.5 Hz, ), 108.47 (d, J*c.r = 9.8 Hz, ), 91.99 (d, Jc.r =
185.3 Hz, ), 87.21 (d, J* c.e = 32.3 Hz, ), 62.50, 46.38 (d, J° c.c = 24.8 Hz, ), 33.99, 29.25,
25.65, 20.71, 14.21; HRMS (EI) calcd for C1;H160,F [M + H]*, 199.1134; found,
199.1136.

Compound 5
s17



0]

5

Compound 4 (765 mg, 3.86 mmol) and LiOH (330 mg, 7.72 mmol) were combined in
12 mL of 50% aqueous MeOH. This mixture was heated in 50 °C oil bath for 30 min
and checked the reaction by TLC. After the reaction completed, cooled the solution to
0°C and used HCI aqueous pH =2 to quench the reaction. The mixture was extracted
by EA/H,0 = 1/2 for two times. The combined organic layers were dried over MgSO4
and concentrated and purified by flash column chromatography to obtain the desired
product compound 5 (509 mg, 2.99 mmol, 78%, pale yellow liquid).

'H NMR (300 MHz, CDCls) & 4.49 (br, 1H, (COOH)), 2.51-2.24 (m, 4H), 2.14-1.83 (m,
4H), 1.82-1.66 (m, 1H), 1.58-1.39(m, 1H); *C NMR (75 MHz, CDCl3) & 173.39 (d, J?
cF=30.0Hz,),109.47 (d, J*cr = 9.8 Hz,), 91.71 (d, J c.r = 186.0 Hz, ), 86.43 (d, J*c.¢
=31.5Hz,), 46.45 (d, J*c.r = 24.8 Hz, ), 33.98, 29.22, 25.67, 20.71; HRMS (EI) calcd
for CoH1002F [M - H]*, 169.0665; found, 169.0661.

Compound 7

O
)(O)J\H/\/\NS

7

To a stirred solution of 3-chloropropylamine hydrochlordie (1.3 g, 10 mmole) in
CH,CI; (15 mL) was added with diisopropylethylamine (DIEA) (1.92 mL, 11 mmole),
and Di-tert-butyl dicarbonate (2.2g, 10 mmole). After reacting for 2 h at room
temperature, CH,Cl, was removed by reduced pressure and the mixture was extracted
with 0.5M HCI /CH,CI, = 1/3 for two times. Then, the combined organic layers were
dried over magnesium sulfate (MgSQO,). Using DIEA as solution and added sodium
azide (1.9 mg, 30 mmol) in 90 °C oil bath to react for 12 h. After reaction complete,
removed by reduced pressure and the crude mixture was extracted by CH2Cl2/H20 =
3/1 for three times. Then, the combined organic layers were dried over MgSQOy,, and
concentrated under reduced pressure to obtain the desired product compound 7 (1.9 g,
9.86 mmol, 99%, pale yellow liquid).
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'H NMR (300 MHz, CDCls) § 4.65 (br, 1H, (NH)), 3.35 (t, J = 6.6 Hz, 2H), 3.20 (q, J =
6.5 Hz, 2H), 1.77 (quin, J = 6.6 Hz, 2H), 1.44 (s, 9H); **C NMR (75 MHz, CDCl3) &
156.15, 79.66, 49.36, 38.29, 29.52, 28.59; HRMS (EI) calcd for CgH170,N4 [M + H]*,
201.1352; found, 201.1349.

Compound 8

o)
/%J\H/\/\NHZ

8

To a stirred solution of compound 7 (1.9 g, 9.7 mmol) in THF (18 mL) with H,O (1.8
mL) was added triphenylphosphine (3 g, 11.64 mmole) along with ddH20 (3.6 mL).
After reacting for 12 h at room temperature, solvents were removed under reduced
pressure and the crude mixture was directly purified by flash column chromatography
to obtain the desired product compound 8 (2.35 g, 13.49 mmole, 95%) as a yellow oil.

'H NMR (300 MHz, MeOD) 6 3.10 (t, J = 6.7 Hz, 2H), 2.66 (t, J = 7.0 Hz, 2H), 1.61
(quin, J = 6.8 Hz, 2H), 1.43 (s, 9H); **C NMR (75 MHz, MeOD) & 158.76, 80.00, 39.84,
38.73, 34.24, 28.94; HRMS (EI) calcd for CgH130,N, [M + H]*, 174.1368; found,
174.1368.

Compound 9

To a stirred solution of 8 (1.4 g, 8.24 mmol) and DIEA (4.3 mL, 24.7 mmol) in
CH,Cl, (33 mL) was added trifloroacetic anhydride (1.4 mL, 9.89 mmol) in CH,Cl,
(8 mL). Afterward,the reaction was cooled to 0°C and allowed to react for further 10
min. The mixture was extracted by H,O /CH,Cl, = 1/3 for two times and 0.5M HCI
/ICH,CI, = 1/3 for two times. Then, the combined organic layers were dried
overMgSQO, Concentrated and purified by column chromatography to obtain the
product 9 (2 g, 7.43 mmol, 90%, pale yellow solid).

'H NMR (300 MHz, CDCls) § 7.79 (br, 1H, (NH)), 4.75 (br, 1H, (NH)), 3.40 (q, J = 6.2
Hz, 2H), 3.22 (q, J = 6.4 Hz, 2H), 1.68 (quin, J = 6.2 Hz, 2H), 1.45 (s, 9H); **C NMR
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(75 MHz, CDCl3) § 157.79 (q, 3 c.r = 36.8 Hz), 157.24, 116.09 (q, J c.r = 285.8 Hz,),
79.73, 37.05, 36.58, 29.40, 28.30; HRMS (ESI-TOF) calcd for C1oH1705N,FsNa [M +
NaJ*, 293.1089; found, 293.1088.

Compound 10

; X
F3C)J\N/\/\I\IH3_O CF3

H
10

To a stirred solution of 9 (1.9 g, 7.32 mmol) in CH,Cl, (10 mL) was added with
trifloroacetic acid (5 mL). After reacting 30 min, checked by TLC to indicate the
reaction complete. CH,Cl, and trifluoroacetic acid were removed by reduced pressure,
to obtain the desired product compound 10 (1.97 g, 6.96 mmol, 95%, pale yellow
solid).

'H NMR (300 MHz, MeOD) & 3.39 (t, J = 6.8 Hz, 2H), 2.95 (t, J = 7.6 Hz, 2H), 1.91
(quin, J = 6.8 Hz, 2H); **C NMR (75 MHz, MeOD) & 163.27 (q, J?c.r = 33.8 Hz, ),
159.64 (q, J?c.¢ = 36.8 Hz, ), 117.58 (g, J c.r = 285 Hz,), 38.49, 37.84, 28.23; HRMS
(ESI-TOF) calcd for CsH10ONoFs [M + H]*, 171.0745; found, 171.0749.

Compound 6

e
H H

6

To a stirred solution of 5 (1 g, 6.02 mmol) in DMF (33 mL) was added 10 (1.7 g, 6.02
mmol) and HBTU (3.4 g, 9.03 mmol) to react in ice bath for 20 min. Then, added
DIEA (3.14 mL, 18.05 mmol) at room temperature react for 12 min. The reaction was
checked by TLC and removed solvent under reduced pressure. The mixture was
extracted by 0.5M HCI /CH,ClI; = 1/3 one times and combined organic solution. Dried
over MgSO, and concentrated in vacuum to obtain the product. Purified by column
chromatography to obtain the product 6 (1 g, 3.39 mmol, 56%, pale yellow solid).

'H NMR (300 MHz, CDCl3) § 7.70 (br, 1H, (NH)), 6.70 (br, 1H, (NH)), 3.48-3.28 (m,
4H), 2.52-2.21 (m, 4H), 2.15-1.82 (m, 4H), 1.81-1.65 (m, 3H), 1.51-1.39(m, 1H); **C
NMR (75 MHz, CDCl3) § 169.97 (d, J? c.r = 24.8 Hz,), 157.83 (q, J* c.r = 36.8 Hz,),
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115.99 (q, J c.r = 285.8 Hz,), 109.88 (d, J° c.r = 10.5 Hz), 94.36 (d, J c.r = 185.3 Hz),
86.91 (d, J? c.r = 31.5 Hz), 46.50 (d, J° c.r = 24.8 Hz), 36.42, 36.14, 33.83, 28.88,
28.71, 25.57, 20.49; HRMS (ESI-TOF) calcd for C14H150,N,FsNa [M + Na]*,
345.1202; found, 345.1199.

Compound MFCO-amine

0]

(e
H

MFCO-amine

Compound 6 (322 mg,1 mmol) and 25% LiOH (128 mg, 3 mmol ) in THF (20 mL)
were reacted at room temperature. After reacting for 30 min, the reaction was
quenched by 0.5 M NaOH and extracted by ddH20 / EA =1/3 three times. The
combined organic layers were dried over MgSO, and concentrated and purified by
flash column chromatography to obtain the desired product MFCO-amine (168 mg,
0.74mmol, 74%, pale yellow solid).

'H NMR (300 MHz, MeOD) & 3.31 (t, J = 6.5 Hz, 2H), 2.73 (t, J = 7.0 Hz, 2H),
2.44-2.21 (m, 4H), 2.14-1.80 (m, 4H), 1.74 (quin, J = 6.7 Hz, 2H), 1.68-1.59 (m, 1H),
1.51-1.37(m, 1H); 3C NMR (75 MHz, MeOD) & 171.50 (d, J° c.r = 25.5 Hz), 110.32 (d,
Jcr=10.5Hz), 95.26 (d, J .- = 185.3 Hz, ), 88.39 (d, J*c.r = 31.5 Hz,), 47.78 (d, ¢
= 24.8 Hz), 38.99, 37.64, 35.09, 30.92, 30.23, 26.88, 21.17; HRMS (ESI-TOF) calcd
for C12H200N,F [M + H]*, 227.1560; found, 227.1566.

Compound 11

HO/\/O\/\O/\/OTrt
11

Pyridine (0.6 mL, 7.5 mmol) and triphenylmethyl chloride (1.4 g, 5 mmol) were
added to triethylene glycol (6.7 mL, 50 mmol) in CH,Cl, (100 mL). The reaction
mixture was reacted at 45 °C for 12 h under nitrogen atmosphere. After the reaction
completed, the reaction mixture was extracted by H,O/CH,Cl,= 1/2 for three times.
The combined organic layers were dried over MgSO, and concentrated and purified
by flash column chromatography to obtain the desired product compound 11 (1.7 g,
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4.44 mmol, 89 %, pale yellow oil).

'H NMR (300 MHz, CDCls3) § 7.46 (d, J = 7.1 Hz, 6H), 7.35-7.27 (m, 6H), 7.25-7.18
(m, 3H), 3.76-3.60 (m, 10H), 3.26 (t, J = 5.2 Hz, 2H), 2.32 (br, 1H, (OH)); *C NMR
(75 MHz, CDCls) & 144.26, 128.90, 127.96, 127.15, 86.82, 72.72, 71.02, 70.90, 70.73,
63.49, 62.01; HRMS (ESI-TOF) calcd for CsH2s04Na [M + Na]*, 415.1885; found,
415.1885.

Compound 13
(6]
TF‘O\/\O/\/O\/\NJ\/\///

H
13

To a stirred solution of compound 12 (4.17 g, 10.66 mmole) in CH2Cl2 (53 mL) was
added Hex-5-ynoic acid (1.18 mL, 10.66 mmol), HOBt (2.88 g, 21.31

11mmole) and EDC (3.3 g, 21.31 mmole) in the presence of triethyl amine (4.46 mL,
31.98mmole). After reacting for 12 h at room tempter, the reaction mixture was
quenched by ddH20 (3 mL), the crude mixture was extraction by CH2Cl2/H20 = 3/1
twice. The combined organic layers were dried over MgSO, and concentrated under
reduced pressure. The resulting oil mixtures were purified by flash column
chromatography to obtain the desired product compound 13 (4.83 g, 9.95 mmol, 93 %,
as a pale ail).

'"H NMR (300 MHz, CDCls): & 7.49-7.45 (m, 6H), 7.32-7.20 (m, 9H), 3.74-3.62 (m,
6H), 3.58 (t, J=5.1 Hz, 2H), 3.46 (q, J=5.1 Hz, 2H), 3.26 (t, J=5.1 Hz, 2H), 2.18-2.10
(m, 4H), 1.91 (t, J=3 Hz, 1H), 1.76 (quin, J=7.2 Hz, 2H); *C NMR (75 MHz, CDCls):
& 172.40, 144.27, 128.90, 127.99, 127.21, 86.82, 83.79, 70.91, 70.64, 70.65, 70.14,
69.20, 63.53, 39.40, 35.12, 24.33, 18.03 ; HRMS (ESI): calcd for Cs;H3sNO4Na
[M+Na]": 508.2464, found: 508.2477.

Compound 14

O

—
HO\/\O/\/O\/\NW
H
14

Compound 13 ( 1.4 g, 2.88 mmol) was dissolved in 80% acetic acid solution (5.76
mL), followed by heated 80°C in oil bath for 3 h, The reaction was checked by TLC

and concentrated in vacuum. The crude mixture was purified by column
$22



chromatography to obtain the product compound 14 (614 g, 2.52 mmol, 88 %, pale
oil).

'H NMR (300 MHz, MeOD): & 3.71-3.61 (m, 6H), 3.60-3.52 (m, 4H), 3.36 (t, J=5.4
Hz), 2.32 (t, J=7.2 Hz, 2H), 2.28-2.17 (m, 3H), 1.80 (quin, J=7.2 Hz, 2H); **C NMR
(75 MHz, MeOD): 6 175.57, 84.35, 73.82, 71.58, 71.40, 70.68, 70.36, 62.30, 40.43,
35.91, 26.06, 18.76 ; HRMS (APCI): calcd for C1,H2:NO4Na [M+Na]™: 266.1368,
found: 266.1369.

Compound 16

(Boc)HN/\/\H

0=5=0 o

' =
o\/\o/\/o\/\N W
H

16

To a stirred solution of compound 15 (300 mg, 1.72 mmol) in CH,Cl, ( 7 mL) was
added with DIEA (450 pL, 2.58 mmol) and 4 A molecular sieve (600 mg).
3-(chlorosulfonyl)benzoyl chloride (289 ulL,1.89 mmol) in a solution of CH,Cl, (8mL)
was drop-wisely added to the reaction mixture by syringe. After reacting for 30 min,
the ice bath was removed, and subsequently added 14 (837 mg, 3.44 mmol) DMAP
(105 mg, 0.86 mmol) and DIEA (300uL, 1.72mmol) react for 12 h in room
temperature. The reaction was checked by TLC until the starting material was
completely converted to product which was observed in 12 h. After removing
molecular sieves by celite filtration and removed CH2Cl2 under reduced pressure, the
crude mixture was purified by flash column chromatography to obtain the desired
product compound 16 (450 g, 0.77 mmol, 45%, pale oil).

'H NMR (300 MHz, MeOD): & 8.38 (s, 1H), 8.17 (d, J=7.8 Hz, 1H), 8.08 (d, J=7.8
Hz, 1H), 7.75 (t, J=7.8 Hz, 1H), 4.24 (t, J=4.2 Hz, 2H), 3.68 (t, J=4.2 Hz, 2H),
3.53-3.42 (m, 8H), 3.34-3.31 (m, 2H), 3.14 (t, J=6.9 Hz), 2.31 (t, J=6.9 Hz, 2H),
2.22-2.18 (m, 3H), 1.81-1.74 (m, 4H), 1.44 (s, 9H); **C NMR (75 MHz, MeOD): §
175.61, 168.05, 158.80, 138.31, 137.27, 133.73, 131.78, 131.12, 127.97, 84.37, 80.23,
71.70, 71.63, 71.33, 70.70, 70.36, 69.88, 40.46, 38.97, 38.72, 35.95, 30.85, 28.92,
26.07, 18.76; HRMS (ESI): calcd for Cy;H4NOgS [M+Na]™: 584.2642, found:
584.2637.
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Compound 17
o) (6]

HONN/\/\N
I H H
0=8=0 o
| 4
0\/\0/\/0\/\NW
17 H

To a stirred solution of compound 16 (432m g, 0.74 mmole) in CH2Cl2 (10 mL)
wasadded to trifluoroacetic acid (10 mL). After reacting 30 min, CH2Cl2and
trifluoroacetic acid were removed by reduced pressure. Directly, added DMF
(14.8mL), succinic anhydride (96.8 mg, 0.74 mmol) and DIEA (129 mL, 0.74 mmol)
to react for 12 h at room temperature. The solvent was removed under reduced
pressure and the mixtures were purified by column chromatography to obtain the
product compound 17 (198 g, 0.34 mmol, 46 %, as pale oil).

'H NMR (300 MHz, MeOD): & 8.38 (s, 1H), 8.19 (d, J=7.8 Hz, 1H), 8.09 (d, J=7.8
Hz, 1H), 7.75 (t, J=7.8 Hz, 1H), 4.25 (t, J=3.6 Hz, 2H), 3.69 (t, J=3.6 Hz, 2H),
3.58-3.40 (m, 8H), 3.38-3.22 (m, 4H), 2.60 (t, J=5.7 Hz, 2H), 2.50 (t, J=5.7 Hz, 2H),
2.31 (t, J=7.5 Hz, 2H), 2.26-2.15 (m, 3H), 1.86-1.74 (m, 4H); **C NMR (75 MHz,
MeOD): § 175.66, 175.08, 168.03, 138.27, 137.20, 133.72, 131.79, 131.15, 128.01,
84.37, 71.67, 71.31, 70.68, 70.37, 69.87, 40.46, 38.67, 38.00, 35.96, 31.98, 30.82,
30.25, 26.06, 18.75; HRMS (ESI): calcd for Co6H37N3010S [M+Na]™: 606.2097, found:
606.2114.

Compound BA-m-tosyl-2

0=5=0 o

| _—
=
BA-m-tosyl-2 O\/\O/\/O\/\HW

To a stirred solution of compound 17(240 mg, 0.34 mmol) in DMF (6.8 mL) was
added to 3-aminophenylboronic acid (42 mg, 0.306 mmol), HBTU (194 mg,0.51
mmol) in the presence of DIEA (118uL, 0.68mmol ). After reacting for 6 h at room
tempter, the reaction mixture was quenched with H20 (3 mL) and the crude mixture
was extraction by CH2Cl2/H20 = 10/3 two times. The combined organic layers were
dried over MgSO, and concentrated under reduced pressure. The resulting oil
mixtures were purified by flash column chromatography to obtain the desired product
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BA-m-tosyl-2 (52 g, 0.07 mmol, 20 %, as pale yellow liquid).

'H NMR (500 MHz, MeOD): & 8.37 (s, 1H), 8.16 (d, J=8 Hz, 1H), 8.06 (d, J=8 Hz,
1H), 7.80 (m, 2H), 7.58 (d, J=8 Hz, 1H), 7.45-7.26 (t, 2H), 4.21 (t, J=4.5 Hz, 2H), 3.6
5 (t, J=4.5 Hz, 2H), 3.53-3.43 (m, 8H), 3.33-3.27 (m, 4H), 2.71 (t, J=7 Hz, 2H), 2.57
(t, J=7 Hz, 2H), 2.30 (t, J=7.5 Hz, 2H), 2.24 (t, J=2.5 Hz, 1H,), 2.19 (td, J;=7 Hz,
J,=2.5 Hz, 2H), 1.84-1.75 (m, 4H); *C NMR (125 MHz, MeOD): § 175.63, 175.12,
173.15, 167.99, 138.23, 137.21, 133.73, 131.77, 131.11, 130.07, 129.81, 129.26,
129.26, 128.03, 84.35, 74.00, 71.68, 71.61, 71.32, 70.69, 70.38, 69.87, 64.56, 40.46,
38.61, 37.96, 35.95, 33.08, 32.14, 30.17, 26.89, 18.75; HRMS (ESI): calcd for
Ca2H4sN401:SNaB [M+Na]*: 725.2640, found: 725.2645.

Compound 18

BocNH/\/\O/\/O\/\O/\/\NHz
18

3,3’ ((oxybis(ethane 2,1 diyl))bis(oxy))bis (propan 1 amine) (6.965mL, 31.77mmol)
in CH,Cl, (300 mL ) was added with DIEA (2.77 MlI, 15.89 mmol) and Di-tert-butyl
dicarbonate (2.6g, 11.91mmol). After reacting for 12 h at room temperature, the
reaction mixture was quenched with methanol (10mL). The crude mixture was
purified by column chromatography to obtain the product compound 18 (3.12g,
9.74mmol, 92%, pale oil).

'H NMR (300 MHz, CDCls): & 3.68-3.50 (m, 12H), 3.22 (q, J=6Hz, 2H), 2.80 (t,
J=6.6Hz, 2H), 1.80-1.68 (m, 4H), 1.43 (s, 9H); *C NMR (75 MHz, CDCI3): &
156.45 , 79.23, 70.76, 70.60, 70.34, 70.30, 69.94, 69.58, 39.91, 38.62 , 31.69, 29.91,
28.67; HRMS (ESI): calcd for Cy5H33N,Os : 321.2389, found: 321.2383

Compound 19

(0]
AoSA SO AN W
BocHN (6} O H

19

Compound 18 ( 3.12 g, 9.74 mmol) in CH,CI, (48.7 mL) was added HOBt ( 2.63g,
19.48 mmol), EDC (3.02 g, 19.48 mmol) and Hex-5-ynoic acid (1.09 mL, 9.74 mmol)
in the presence of triethyl amine ( 5.1 mL, 29.23 mmol) by an additional funnel at 0
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°C. After reacting for 12 h at room temperature, the reaction mixture was quenched
with H,O (3 mL), the crude mixture was extraction by CH,Cl,/H20 = 10/1 twice. The
combined organic layers were dried over MgSO,, and concentrated under reduced
pressure to obtain the desired product compound 19 (3.99 g, 9.63 mmol, 99 % as a
pale oil).

'H NMR (300 MHz, CDCls): § 3.59-3.41 (m, 12H, (H6-H11)), 3.27 (g, J=6 Hz, 2H,
(H13)), 3.11 (g, J=6 Hz, 2H, (H4)), 2.25-2.12 (m, 4H, (H15, H17)), 1.90 (t, J=2.7 Hz,
1H, (H19)), 1.82-1.62 (m, 6H, (H5, H12, H16)), 1.35 (s, 9H, (H1)) ; **C NMR (75
MHz, CDCls): & 172.20 (C14), 156.08 (C3), 83.69 (C18), 78.87 (C2), 70.53 (C19),
70.22 (C6-C11), 70.16 (C6-C11), 70.04 (C6-C11), 69.51 (C6-C11), 69.11 (C6-C11),
38.49 (C4), 37.85 (C13), 35.12 (C15), 29.72 (C12), 29.02 (C5), 28.47 (C1), 24.32
(C16), 17.94 (C17); HRMS (ESI): calcd for C;H3sN,06Na [M+Na]*: 437.2628,
found: 437.2624.

Compound 20

0]

Trto\/\o/\/o\/\ N k/\[(OH
H

20 0

To a stirred solution Compound 12 (1.51 g, 3.87 mmol) in ACN (10.32 mL) was
added succinic anhydride (387 mg, 3.87 mmol) by an additional funnel at 0°C for
30min. The reaction was checked by TLC to indicate the reaction complete.

The solvent was removed under reduce pressure. The crude mixture was extracted by
H,0/ CH,Cl, = 1/2 for three times. The combined organic layers were dried over
MgSQO, and concentrated and purified by flash column chromatography to obtain the
desired product compound 20 (1.61 g, 3.27 mmol, 85%, pale yellow oil).

'H NMR (300 MHz, CDCls): § 7.45 (d, J=7.5 Hz, 6H), 7.34-7.17 (m, 9H), 3.70-3.60
(m, 6H), 3.55 (t, J=5.4 Hz, 2H), 3.35 (t, J=5.4 Hz, 2H), 3.22 (t, J=4.8 Hz, 2H), 2.53 (t,
J=6.9 Hz, 2H), 2.40 (t, J=6.9 Hz, 2H); *C NMR (75 MHz, MeOD):  176.31, 174.68,
145.61, 130.01, 128.92, 128.23, 88.07, 71.91, 71.51, 70.76, 64.62, 40.61, 31.67, 30.47;
HRMS (ESI): calcd for C45Hs1N3OgNa [M+Na]": 514.2206, found: 514.2202

Compound 21
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To a stirred solution of compound 19 (1.57 g, 3.67 mmol) in CH,Cl, (18 mL) was
added with HOBLt (991 g, 7.34 mmol), EDC (1.14 g, 7.34 mmol) and 20 (1.8 mL, 3.67
mmol). The reaction mixture was reacted at room temperature for 30 min. After,
adding DIEA (1.96 mL, 11.01 mmol) to react for 12 h at room temperature. The
reaction mixture was quenched with H20 (3 mL), the crude mixture was extracted by
CH2Cl2/H20 = 3/1 twice, the combined organic layers were dried over MgSO,, and
concentrated under reduced pressure. The resulting oil was purified by flash column
chromatography to obtain the desired product compound 21(1.96 g, 2.49 mmol, 68 %,
as a pale ail).

'H NMR (300 MHz, MeOD): & 7.44 (d, J=7.2 Hz, 6H), 7.34-7.20 (m, 9H), 3.70-3.54
(m, 16H), 3.51 (td, J:=6 Hz, J,=2.4 Hz, 4H), 3.35 (t, J=4.8 Hz, 2H), 3.29-3.20 (m,
6H), 2.43 (s, 4H), 2.33-2.25 (m, 3H), 2.20 (td, J;=6.9 Hz, J,=2.4 Hz, 2H), 1.83-1.70
(m, 6H); *C NMR (75 MHz, MeOD): & 175.61, 174.90, 174.75, 145.47, 129.92,
128.96, 128.30, 88.07, 84.50, 71.76, 71.47, 71.39, 71.20, 70.65, 70.56, 70.55, 70.00,
69.96, 64.54, 40.52, 37.88, 36.00, 32.50, 30.34, 25.96, 18.70 ; HRMS (ESI): calcd for
CusHs1N3OgNa [M+Na]*: 810.4306, found: 810.4304.

Compound 22

0O

H H
HO\/\O/\/O\/\NJ\/\WN \/\/O\/\O/\/o\/\/ N\n/\/\\
H A
(6]

0o
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Compound 21 ( 1.96 g, 2.49 mmol) was dissolved in 80% acetic acid solution (20
mL), followed by heated to 80°C and reacted for 3 h, The reaction was checked by
TLC and concentrated under reduced pressure. The crude mixture was purified by
column chromatography to obtain the product compound 22 (979 g, 1.79 mmol, 88 %,
white solid).

'H NMR (300 MHz, MeOD): § 3.70-3.50 (m, 22H), 3.36 (t, J=5.4 Hz, 2H), 3.25 (t,
J=6.9 Hz, 4H), 2.48 (s, 4H), 2.35-2.26 (m, 3H), 2.21 (td, J:=6.9 Hz, J,=2.4 Hz, 2H),
1.85-1.70 (m, 6H); *C NMR (75 MHz, MeOD): § 175.45, 174.81, 174.63, 84.34,
73.81, 71.66, 71.56, 71.41, 71.36, 70.70, 70.44, 70.04, 62.30, 40.50, 38.09, 37.97,
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36.02, 32.50, 32.42, 30.54, 26.07, 18.78;HRMS (ESI): calcd for CsHs7N3OsNa
[M+Na]*: 568.3210, found: 568.3216.

Compound 23

(Boc)HN/\/\H

23 0=S=0
Cl

To a stirred solution of compound 15 (600 mg, 3.45 mmol) in CH,Cl, (25 mL) was
added with DIEA (601uL, 3.45 mmol) and 4 A molecular sieve (1200 mg).
3-(chlorosulfonyl)benzoyl chloride (578 uL, 3.79 mmol) in a solution of CH,Cl,
(8mL) was drop-wisely added to the reaction mixture by syringe. After reacting for 30
min, the ice bath was removed to room temperature for 3 h. The reaction was checked
by TLC and concentrated under reduced pressure. The crude mixture was purified by
column chromatography to obtain the product 23 (1180 mg, 3.14 mmol, 91%, pale
white liquid).

'H NMR (300 MHz, CDCls): & 8.55 (s, 1H,), 8.24 (d, J=7.8 Hz, 1H), 8.10 (d, J=7.8
Hz, 1H), 7.68 (t, J= 7.8 Hz, 1H), 3.51 (q, J=6 Hz, 2H), 3.24 (g, J=6 Hz, 2H), 1.72 (t,
J=5.4 Hz, 2H), 1.42 (s, 1H); **C NMR (75 MHz, CDCls): § 164.84, 157.50, 144.80,
136.62, 133.92, 130.21, 129.31, 125.97, 80.10, 37.23, 36.50, 29.95, 28.51 HRMS
(ESI): calcd for C15H205N,SCI [M+H]": 377.0938, found: 377.0934.

Compound 24

(Boc)HN/\/\H

O:?:O o

H H

O\/\O/\/O\/\N)W N\/\/O\/\o/\/o\/\/N \n/\/\\

N X
24 © ©

To a stirred solution of compound 23 (1.19 g, 3.17 mmol) in CH,CI, (10 mL) was
added DIEA (1.10 mL, 6.34 mmol), DMAP (193 mg, 1.585 mmol) and 22 (864 mg,
1.585 mmol) to react for 12 h at room temperature. The reaction was checked by TLC
until the starting material was completely converted to product which was observed in
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12 h. After removing molecular sieves by filtration and removed CH2Cl2 under
reduced pressure, the crude mixture was purified by flash column chromatography to
obtain the desired product compound 24 (589 mg, 0.66 mmol, 42%, pale yellow
liquid).

'H NMR (300 MHz, MeOD):  8.37 (s, 1H), 8.17 (d, J=7.8 Hz, 1H), 8.08 (d, J=7.8
Hz, 1H), 7.74 (t, J=7.8 Hz, 1H), 4.23 (t, J=4.2 Hz, 2H), 3.70-3.41 (m, 24H), 3.24 (t,
J=6.6 Hz, 4H), 3.13 (t, J=6.6 Hz, 2H), 2.46 (s, 4H), 2.31-2.18 (m, 5H), 1.83-1.68 (m,
8H), 1.43 (s, 9H) ; *C NMR (75 MHz, MeOD): & 175.37, 174.79, 174.63, 167.98,
158.73, 138.28, 137.26, 133.76, 131.78, 131.15, 127.96, 84.36, 80.20, 71.67, 71.36,
70.72, 70.45, 70.05, 69.88, 40.54, 39.00, 38.74, 37.98, 36.03, 32.50, 30.84, 30.54,
28.94, 26.07, 18.79; HRMS (ESI): calcd for C41HesNsO14S [M+H]™: 886.4483, found:
886.4476.

Compound 25

10 0O
HONH/\/\H
O
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] o H H
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To a stirred solution of compound 24 (410 mg, 0.46 mmol) in CH,Cl, (20 mL) was
added with trifluoroacetic acid (10 mL) to react for 1 h. The reaction was checked by
TLC to indicate the reaction completed. CH2Cl2 and trifluoroacetic acid were removed
by reduced pressure. The crude mixture was extracted by Hexane/H20 = 1/10 for two
times. The combined water phase layers were collected and concentrated under
reduced pressure to obtain the desired product compound. Directly, added DMF (5.73
mL), succinic anhydride (173 mg, 1.72 mmol) and DIEA (221.8 mL, 1.72 mmol) to
react for 12h at room temperature. Until checked by TLC and concentrated the
reaction in vacuum. The crude mixture was purified by column chromatography to
obtain the product compound 25 (216 g, 0.24 mmol, 53 %, pale yellow liquid).

'H NMR (300 MHz, MeOD): § 8.38 (s, 1H), 8.19 (d, J=7.8 Hz, 1H), 8.08 (d, J=7.8
Hz, 1H), 7.75 (t, J=7.8 Hz, 1H), 4.24 (t, J=3.9 Hz, 2H), 3.72-3.41 (m, 22H),
3.38-3.20(m, 8H), 2.68-2.55 (m, 4H), 2.48 (s, 4H), 2.34-2.17 (m, 5H), 1.86-1.69 (m,
8H); °C NMR (75 MHz, MeOD): § 175.39, 174.97, 174.86, 174.68, 174.48, 167.92,
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138.22, 137.20, 133.72, 131.77, 131.16, 127.98, 84.35, 71.62, 71.32, 70.67, 70.44,
70.02, 69.84, 43.90, 40.5, 38.66, 37.98, 36.01, 32.49, 32.43, 32.07, 30.81, 30.50,
30.25, 26.05, 18.76; HRMS (ESI): calcd for CsoHssNsO1sNaS [M+Na]™: 908.3938,
found: 908.3964.

Compound BA-m-tosyl-3

o:?:o o
H H
o\/\o/\/o\/\N N\/\/O\/\O/\/O\/\/N
H N
BA-m-tosyl-3 0o o

To a stirred solution of compound 25 (216 mg, 0.24 mmol) in DMF (8.8 mL) was
added 3-aminophenylboronic acid (32 mg, 0.232 mmol) and HBTU (139 mg, 0.37
mmol) in the presence of DIEA (129 pl, 0.37mmol). After reacting for 6 h at room
temperature, the reaction mixture was quenched with H20 (3 mL), the crude mixture
was extraction by CH2Cl2/H20 = 10/3 twice. The combined organic layers were dried
over MgSO, and concentrated under reduced pressure. The resulting oil mixture was
purified by flash column chromatography to obtain the desired product BA-m-tosyl-3
(40 g, 0.04 mmol, 16 %, pale yellow liquid).

'"H NMR (500 MHz, MeOD): 8.38 (s, 1H), 8.17 (d, J=8 Hz, 1H), 8.06 (d, J=8 Hz, 1H),
7.99-7.80 (m, 1H), 7.72 (t, J=8 Hz, 1H), 7.58 (d, J=7.5 Hz, 1H), 7.46-7.23 (m, 2H),
4.21 (t, J=4.5 Hz, 2H), 3.68-3.44 (m, 26H), 3.27-3.22 (m, 4H), 2.71 (t, J=7 Hz, 2H),
2.58 (t, J=7 Hz, 2H), 2.47 (t, J=4.5 Hz, 4H), 2.32-2.27 (m, 2H), 2.26 (t, J=2.5 Hz),
2.21 (td, J1=7 Hz, J,=2.5 Hz, 2H), 1.86-1.71 (m, 8H); *C NMR (125 MHz, MeOD): &
175.43,175.10, 174.82, 174.67, 3, 125.91, 84.32, 74.00, 71.66, 71.66, 71.37, 71.34,
70.71, 70.43, 70.05, 70.01, 69.86, 64.56, 40.54, 38.64, 38.00, 37.96, 36.03, 33.10,
32.49, 32.42, 32. 16, 30.53, 30.18, 26.09, 18.78; HRMS (ESI): calcd for
CusHsoNsO1sNaSB [M+Na]*: 1027.4482, found: 1027.4493.

Compound 26

HO™ "N,
26
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To stirred solution of 3-cloropropanol (1.6 g, 20 mmol) in ddH,O (20 mL) was added
sodium azide (3.9 g, 60 mmol) to react for 12 h at 95 °C. The reaction was checked by
TLC and the mixture was extracted by H,O/ CH,Cl, = 1/3 for two times. The
combined organic layers were dried over MgSO,4 and concentrated under reduced
pressure. The resulting oil mixture was purified by flash column chromatography to
obtain the desired product 26 (1.8 g, 18.25 mmol, 91%, colorless liquid).

'H NMR (300 MHz, CDCls) & 3.82-3.71 (m, 2H), 3.46 (t, J = 6.5 Hz, 2H), 1.84 (quin,
J = 6.3 Hz, 2H), 1.46 (br, 1H, (OH)); **C NMR (75 MHz, CDCl3) & 60.18, 48.74,
31.68; HRMS (EI) calcd for C3HgONs [M + H]", 102.0667; found, 102.0665.
Compound 27

HOOC\©/SOZCI

27

To a stirred solution of benzoic acid (1221 mg, 10 mmol) in chlorosulfonic acid (5
mL). The reaction mixture was heated to 100°C and reacted for 12 h. Then, the
solvent was removed under reduced pressure. The resulting oil mixture was purified
by flash column chromatography to obtain the desired product 27 (1505 mg, 6.82
mmol, 68 %, white solid).

'H NMR (300 MHz, CDCl3) & 8.78 (s, 1H), 8.48 (d, J = 7.7 Hz, 1H), 8.30 (d, J = 8.2
Hz, 1H), 7.80 (t, J = 7.9 Hz, 1H); **C NMR (75 MHz, CDCl3) § 169.17, 145.27,
136.62, 131.84, 131.36, 130.50, 128.99; HRMS (EI) calcd for C;Hs0,CI [M]",
219.9597; found, 219.9591.

Compound 28

B

To a stirred solution of 3-amino boronic acid (3 g, 20 mmol) in toluene (50 mL) was
added pinacol (2.8 mg, 24 mmol) and allowed to reflux in Dean-stark condition for 3
h. The solvent was removed under reduced pressure and purified by column
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chromatography to obtain the product 28 (4.2 g, 19.18 mmol, 96 %, pale yellow
solid).

'H NMR (300 MHz, CDCls) & 7.24-7.16 (m, 2H), 7.14 (d, J = 2.1 Hz, 1H), 6.79 (d, J
= 7.4 Hz, 1H), 1.34 (s, 12H); *C NMR (75 MHz, CDCls) & 145.96, 128.92, 125.14,
121.31, 118.20, 83.88, 25.04; HRMS (ESI-TOF) calcd for C1,H100,BN [M + H]",
220.1509; found, 220.1507.

Compound 29

0. O
B
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To a stirred solution of compound 27 (331 mg, 1.5 mmol) was added thionyl chloride
(5 mL). After reacting for 12 h, the solvent was removed under reduced pressure. The
resulting mixture was dissolved in CH,Cl, (10 mL) with DIEA (0.52 mL, 3 mmol)
and 4 A molecular sieve (662 mg) in flask A. 28 (263 mg, 1.2 mmol ) was dissolved
in CH,Cl, (5 mL) (Flask B) in ice bathe and slowly added to the flask A. After 15 min,
the reaction was added DIEA (0.52 mL, 3 mmol), DMAP (92 mg, 0.75 mmol) and 26
(182 mg, 1.8 mmol) to react for 3 h at room temperature. After the reaction completed,
the mixture was extracted by 0.5 M HCI /CH,CI, = 1/3 for two times. The combined
organic layers were dried over MgSO, and concentrated under reduced pressure for
further purification by column chromatography to obtain the product 29 (297 mg, 0.61
mmol, 51 %, pale yellow liquid).

'H NMR (300 MHz, CDCl3) & 8.36 (s, 1H), 8.20 (d, J = 7.9 Hz, 1H), 8.11-8.04 (m,
2H, NH), 8.00 (d, J = 8.3 Hz, 1H), 7.83 (d, J = 1.5 Hz, 1H), 7.71 (t, J = 7.9 Hz, 1H),
7.62 (d, J=7.2 Hz, 1H), 7.41 (t, J = 7.7 Hz, 1H), 4.19 (t, J = 5.9 Hz, 2H), 3.40 (t, J =
6.4 Hz, 2H), 1.93 (quin, J = 6.1 Hz, 2H), 1.34 (s, 12H); **C NMR (75 MHz, CDCls) 5
163.96, 137.14, 136.51, 136.41, 133.09, 131.45, 130.63, 130.09, 128.72, 126.89,
126.45, 123.85, 84.12, 67.94, 49.29, 28.47, 24.97; HRMS (ESI-TOF) calcd for
C22H2706BN4NaS [M + Na]*, 509.1642; found, 509.1641.
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Compound BA-s-tosyl-Ns-1

BA-s-tosyl-N;-1

To a stirred solution of 29 (107 mg, 0.22 mmol) in 50% acetone solution (4.4 mL)
was added sodium periodate (106 mg, 0.5 mmol) and ammonium acetate (38 mg, 0.5
mmol) to react at room temperature for 12 h. to the reaction mixture was extracted by
brine / EA = 1/3 for two times. The combined organic layers were dried over MgSO4
and concentrated and purified by flash column chromatography to obtain the desired
product compound BA-s-tosyl-N3z-1 (88 mg, 0.22 mmol, 99 %, white solid).

'H NMR (300 MHz, MeOD) & 8.49 (s, 1H), 8.30 (d, J = 7.7 Hz, 1H), 8.12 (d, J = 7.9
Hz, 1H), 8.03-7.88 (m, 1H), 7.80 (t, J = 7.9 Hz, 1H), 7.82-7.74 (m, 1H), 7.62-7.31 (m,
2H), 4.20 (t, J = 5.9 Hz, 2H), 3.39 (t, J = 6.5 Hz, 2H), 1.90 (quin, J = 6.2 Hz, 2H); *C
NMR (75 MHz, MeOD) & 166.63, 138.80, 137.97, 137.85, 134.17, 131.83, 131.63,
131.21, 129.24, 128.30, 124.73, 69.58, 48.52, 29.52; HRMS (ESI-TOF) calcd for
C1sH1706BN4NaS [M + Na]*, 427.0860; found, 427.0852.

Compound 30

Ho/\/o\/\o/\/N3
30

To a stirred solution of Trityl-TEG-N3 in 80% acetic acid solution (5.39 mL) was
heated for 1h at 80°C oil bath. The solvent was removed under reduced pressure and
the reaction mixture was purified by flash column chromatography to obtain the
desired product compound 30 (201 g, 1.15 mmol, 89 %, colorless liquid).

'H NMR (300 MHz, CDCl3) 6 3.74 (t, J = 4.1 Hz, 2H), 3.71-3.66 (m, 6H), 3.65-3.59
(m, 2H), 3.40 (t, J = 5.1 Hz, 2H), 2.24 (br, 1H, (OH)); *C NMR (75 MHz, CDCl3) §
72.72, 70.88, 70.60, 70.25, 61.99, 50.89; HRMS (APCI) calcd for CgH1403N3 [M +
H]*, 176.1035; found,176.1029.
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Compound 31
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To a stirred solution of compound 27 (331 mg, 1.5 mmol) was added thionyl chloride
(5 mL). After reacting for 12 h, the solvent was removed under reduced pressure. The
resulting mixture was dissolved in CH,Cl, (10 mL) with DIEA (0.52 mL, 3 mmol)
and 4 A molecular sieve (662 mg) in flask A. 28 (263 mg, 1.2 mmol ) was dissolved
in CH,Cl, (5 mL) (flask B) in ice bathe and slowly added to the flask A. After 15 min,
the reaction was added DIEA (0.39 mL, 2.25 mmol), DMAP (73 mg, 0.60 mmol) and
30 (210 mg, 1.20 mmol) to react for 6 h at room temperature. After the reaction
completed, the mixture was extracted by 0.5 M HCI /CH,CI, = 1/3 for two times. The
combined organic layers were dried over MgSO, and concentrated under reduced
pressure for further purification by column chromatography to obtain the product 31
(208 mg, 0.37 mmol, 31 %, pale yellow liquid).

'H NMR (300 MHz, CDCl3) & 8.39 (s, 1H), 8.21 (d, J = 7.9 Hz, 1H), 8.13-8.08 (m,
1H), 8.05 (br, 1H, (NH)), 8.01 (d, J = 8.5 Hz, 1H), 7.83 (d, J = 1.5 Hz, 1H), 7.70 (t, J
= 7.8 Hz, 1H), 7.62 (d, J = 7.4 Hz, 1H), 7.42 (t, J = 7.8 Hz, 1H), 4.27 (t, J = 4.4 Hz,
2H), 3.74 (t, J = 4.7 Hz, 2H), 3.62 (t, J = 4.8 Hz, 2H), 3.59 (s, 4H), 3.35 (t, J = 5.1 Hz,
2H), 1.35 (s, 12H); *C NMR (75 MHz, CDCls) & 163.89, 137.25, 136.84, 136.46,
133.13, 131.45, 130.86, 130.03, 128.82, 126.78, 126.30, 123.72, 84.18, 70.83, 70.67,
70.07, 68.83, 50.80, 25.06; HRMS (ESI-TOF) calcd for CasH3,0sBN4S [M + H*,
561.2146; found, 561.2186.

Compound BA-s-tosyl-N3-2

B(OH),
o

U,
N JKQ/S\O/\/O\/\O/\/ Na
H

BA-s-tosyl-N;-2

To a stirred solution of 31 (126 mg, 0.23 mmol) in 50% acetone solution (4.5 mL)
was added sodium periodate (108 mg, 0.51 mmol) and ammonium acetate (39 mg,
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0.51 mmol) to react at room temperature for 12 h. To the reaction mixture was
extracted by brine / EA = 1/3 for two times. The combined organic layers were dried
over MgSO, and concentrated and purified by flash column chromatography to obtain
the desired product compound BA-s-tosyl-N3-2 (102 mg, 0.21 mmol, 95 %, pale
yellow oil).

'H NMR (300 MHz, MeOD) & 8.49 (s, 1H), 8.29 (d, J = 7.7 Hz, 1H), 8.12 (d, J = 7.9
Hz, 1H), 8.03-7.89 (m, 1H), 7.84-7.73 (m, 2H), 7.62-7.32 (m, 2H), 4.26 (t, J = 4.1 Hz,
2H), 3.70 (t, J = 4.4 Hz, 2H), 3.60 (t, J = 4.8 Hz, 2H), 3.55 (s, 4H), 3.34-3.28 (m, 2H,);
13C NMR (75 MHz, MeOD) & 166.49, 138.73, 138.02, 137.67, 134.05, 131.84, 131.49,
131.07, 129.20, 128.20, 127.90, 124.44, 71.61, 71.40, 71.08, 69.75, 51.72; HRMS
(ESI-TOF) calcd for C19H2308BN4NaS [M + Na]*, 501.1227; found, 501.1236.

Compound 32

MSO/\/O\/\O/\/OTrt

32

To a stirred solution of 11 (1.5 g, 3.97 mmol) was added DIEA (2.08 mL, 11.92 mmol)
and methanesulfonyl chloride (0.46 g, 5.96 mmol) in THF (17 mL). The reaction was
stirred in 0°C for 1h. Checked by TLC to indicate the reaction completed and
removed THF under reduced pressure. The mixture was concentrated and purified by
flash column chromatography to obtain the desired product compound 32 (1.7 g, 3.64
mmol, 92 %, pale white solid).

'H NMR (300 MHz, CDCl3) & 7.49-7.42 (m, 6H), 7.34-7.27 (m, 6H), 7.25-7.18 (m,
3H), 4.40-4.33 (m, 2H), 3.82-3.75 (m, 2H), 3.71-3.63 (m, 6H), 3.24 (t, J = 5.2 Hz,
2H), 2.96 (s, 3H); °C NMR (75 MHz, CDCly) & 144.27, 128.92, 128.00, 127.21,
86.82, 70.95, 69.44, 69.63, 63.53, 37.85; HRMS (ESI-TOF) calcd for CysH300sNaS
[M + Na]’, 493.1661; found, 493.1648.

Compound 33

Trto/\/o\/\o/\/o\/\o/\/o\/\a
33
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To a stirred solution of triethylene glycol (1.54 g, 11.46 mmol) and potassium
ter-Butyl alcohol (803 g, 7.16 mmol) in oil bath to reflux. After that 30 min, added 32
(1.35 g, 2.86 mmol) to react for 30 min. Checked by TLC to indicate the reaction
complete and extracted by brine / EA = 1/3 for two times. The combined organic
solution was dried over by MgSO, Concentrated in vacuum and purified by column
chromatography to obtain the product 33 (1.1 g, 2.19 mmol, 77 %, pale yellow
liquid).

'H NMR (300 MHz, CDCl3) & 7.49-7.42 (m, 6H), 7.33-7.26 (m, 6H), 7.25-7.18 (m,
3H), 3.73-3.62 (m, 20H), 3.61-3.56 (m, 2H), 3.23 (t, J = 5.3 Hz, 2H), 2.80 (br, 1H,
(OH)); **C NMR (75 MHz, CDCls) & 144.37, 128.95, 127.96, 127.13, 86.76, 72.80,
70.90, 70.81, 70.51, 63.56, 61.95; HRMS (ESI-TOF) calcd for CsHi0-Na [M +
Na]*, 547.2672; found, 547.2675.

Compound 34

I S N N o T N
34

To a stirred solution of 33 (2.4 g, 4.53 mmol) in THF (15 mL) was added DIEA (2.37
mL, 13.60 mmol) and methanesulfonyl chloride ( 0.53 g, 6.80 mmol) to dissolve in
solution of THF ( 4.53 mL). The reaction was reacted at 0°C for 1h. Checked by TLC
to indicate the reaction complete. Removed THF under reduced pressure and added
DMF (9.07 mL) as a solvent with sodium azide (884 mg, 13.60 mmol) to react for 12
h at 90 °C. Extracted by H,O /CH,Cl, = 1/3 for two times and combined organic
solution was dried over by MgSO, Concentrated in vacuum and purified by column
chromatography to obtain the product 34 (2.1 g, 3.88 mmol, 86 %, pale yellow
liquid).

'H NMR (300 MHz, CDCls) & 7.46 (d, J = 7.4 Hz, 6H), 7.34-7.26 (m, 6H), 7.25-7.18
(m, 3H), 3.71-3.61 (m, 20H), 3.36 (t, J = 5.1 Hz, 2H), 3.23 (t, J = 5.2 Hz, 2H); ©*C
NMR (75 MHz, CDCly) & 144.34, 128.93, 127.95, 127.12, 86.75, 70.99, 70.88, 70.82,
70.21, 63.54, 50.88; HRMS (ESI-TOF) calcd for C3H390¢NzNa [M + Na]*, 572.2737;
found, 572.2736.

Compound 35

S36



35

To a stirred solution of 34 (222 mg, 0.4 mmol) in 80% acetic acid solution (2.2 mL).
The reaction was heated at 80 °C for 1 h. Checked by TLC to indicate the reaction
complete. Removed solution under reduced pressure and concentrated in vacuum.
Purified by column chromatography to obtain the product 35 (114 g, 0.37 mmol, 92 %,
pale yellow liquid).

'H NMR (300 MHz, CDCls)  3.77-3.64 (m, 20H), 3.63-3.57 (m, 2H), 3.39 (t, J = 5.1
Hz, 2H), 2.82 (br, 1H, (OH)); **C NMR (75 MHz, CDCls) & 72.86, 70.86, 70.78,
70.52, 70.24, 61.96, 50.93; HRMS (ESI-TOF) calcd for C1,Hy506NsNa [M + Na]*,
330.1641; found, 330.1642.

Compound 36

o._ .0
B
L3 o
\7/
H)K©/S\O/\/o\/\o/\/o\/\o/\/o\/\N3
36

To a stirred solution of compound 27 (331 mg, 1.5 mmol) was added thionyl chloride
(5 mL). After reacting for 12 h, the solvent was removed under reduced pressure. The
resulting mixture was dissolved in CH,Cl; (10 mL) with DIEA (0.52 mL, 3 mmol)
and 4 A molecular sieve (662 mg) in flask A. 28 (263 mg, 1.2 mmol ) was dissolved
in CH,Cl; (5 mL) (flask B) in ice bathe and slowly added to the flask A. After 15 min,
the reaction was added DIEA (0.39 mL, 2.25 mmol), DMAP (73 mg, 0.60 mmol) and
35 (369 mg, 1.2 mmol) to react for 6 h at room temperature. After the reaction
completed, the mixture was extracted by 0.5 M HCI /CH,CI, = 1/3 for two times. The
combined organic layers were dried over MgSO, and concentrated under reduced
pressure for further purification by column chromatography to obtain the product 36
(266 mg, 0.38 mmol, 32 %, pale yellow liquid).

'H NMR (300 MHz, CDCl3) & 8.65 (br, 1H, (NH)), 8.54 (s, 1H), 8.30 (d, J = 7.7 Hz,
1H), 8.11 (d, J = 8.0 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.96 (s, 1H), 7.70 (t, J = 7.8
Hz, 1H), 7.60 (d, J = 7.4 Hz, 1H), 7.40 (t, J = 7.7 Hz, 1H), 4.27 (t, J = 4.5 Hz, 2H),
3.73-3.47 (m, 20H), 3.29 (t, J = 5.2 Hz, 2H), 1.35 (s, 12H); *C NMR (75 MHz,
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CDCls) 6 163.87, 137.59, 136.84, 136.54, 133.47, 131.25, 131.00, 129.84, 128.72,
127.06, 126.50, 123.83, 84.12, 70.74, 70.69, 70.53, 70.16, 70.09, 68.63, 50.79, 25.11;
HRMS (ESI-TOF) calcd for Cs;Hss01:BN4NaS [M + Na]®, 715.2796; found,
715.2793.

Compound BA-s-tosyl-Ns3-3

HO _OH
\ /
@\ )K©/ O/\/O\/\O/\/OV\O/\/ N,

BA-s-tosyl-N;-3

To a stirred solution of 36 (149 mg, 0.22 mmol) in 50% acetone solution (4.3 mL)
was added sodium periodate (104 mg, 0.48 mmol) and ammonium acetate (37 mg,
0.48 mmol) to react at room temperature for 12 h. To the reaction mixture was
extracted by brine / EA = 1/3 for two times. The combined organic layers were dried
over MgSO, and concentrated and purified by flash column chromatography to obtain
the desired product compound BA-s-tosyl-N3-3 (129 mg, 0.21 mmol, 98 %, pale
yellow oil).

'H NMR (300 MHz, MeOD) & 8.50 (s, 1H), 8.33-8.26 (m, 1H), 8.16-8.09 (m, 1H,),
8.04-7.91 (m, 1H), 7.84-7.73 (m, 2H), 7.62-7.32 (m, 2H), 4.29-4.22 (m, 2H), 3.68 (t, J
= 4.5 Hz, 2H), 3.65-3.58 (m, 10H), 3.58-3.54 (m, 4H), 3.54-3.51 (m, 4H), 3.36-3.31
(m, 2H); C NMR (75 MHz, MeOD) & 166.47, 138.85, 138.12, 137.76, 134.17,
131.94, 131.51, 131.13, 129.23, 128.25, 127.97, 124.54, 71.70, 71.56, 71.09, 69.73,
51.80; HRMS (ESI-TOF) calcd for CsHss01:BN4NaS [M + Na]*, 633.2014; found,
633.2021.

Compound 37

j)J\ Q\//O
S.

37

To a stirred solution of compound 27 (552 mg, 2.5 mmol) was added thionyl chloride
(8 mL). After reacting for 12 h, the solvent was removed under reduced pressure. The
resulting mixture was dissolved in CH,Cl, (18 mL) with DIEA (0.87 mL, 5 mmol)
and 4 A molecular sieve (1104 mg) in flask A. 15 (349 mg, 2 mmol ) was dissolved
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in CH,Cl, (7 mL) (flask B) in ice bathe and slowly added to the flask A. After 15 min,
the reaction was added DIEA (0.87 mL, 5 mmol), DMAP (122 mg, 1 mmol) and 26
(526 mg, 3 mmol) to react for 4 h at room temperature. After the reaction completed,
the mixture was extracted by 0.5 M HCI /CH,CI, = 1/3 for two times. The combined
organic layers were dried over MgSQO, and concentrated under reduced pressure for
further purification by column chromatography to obtain the product 37 (586 mg, 1.33
mmol, 66 %, pale yellow liquid).

'H NMR (300 MHz, CDCls) & 8.43 (s, 1H), 8.19 (d, J = 7.8 Hz, 1H), 8.07-7.99 (m,
1H), 7.75 (br, 1H, (NH)), 7.67 (t, J = 7.8 Hz, 1H), 4.85 (br, 1H, (NH)), 4.18 (t, J = 5.9
Hz, 2H), 3.53 (g, J = 6.1 Hz, 2H), 3.39 (t, J = 6.5 Hz, 2H), 3.27 (q, J = 6.4 Hz, 2H),
1.91 (quin, J = 6.3 Hz, 2H), 1.73 (quin, J = 6.2 Hz, 2H), 1.46 (s, 9H); *C NMR (75
MHz, CDCl) & 165.34, 157.01, 136.10, 135.95, 132.47, 130.07, 129.67, 126.55,
79.39, 67.72, 47.10, 37.07, 36.45, 29.71, 28.27; HRMS (ESI-TOF) calcd for
C1sH2706NsNaS [M + Na]*, 464.1580; found, 464.1581.

Compound 38

Q 0 9P
HO S.
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To a stirred solution of 37 (535 mg, 1.21 mmol) in CH,Cl, (20 mL) was added with
trifluoroacetic acid (3 mL) for 1 h. CH2Cl2and trifluoroacetic acid were removed by
reduced pressure. After that, added DMF (24.24 mL), succinic anhydride (134 mg,
1.33 mmol) and DIEA (1.06 mL, 6.06 mmol) to react for 1h at room temperature.
Checked by TLC to indicate the reaction complete. Extracted bylM HCI / EA = 1/3
for two times and extracted again by 1M NaOH/EA = 1/1 to make product dissolve in
water. The solution was adjusted to pH 1 with HCI. Then the mixture was extracted
with 1M HCI/ EA =1/1. Combined organic solution and dried over by MgSO,.
Concentrated in vacuum and purified by column chromatography to obtain the
product. 38 (237 mg, 0.54 mmol, 44 %, pale yellow liquid).

"H NMR (300 MHz, MeOD) & 8.38 (s, 1H), 8.19 (d, J = 7.7 Hz, 1H), 8.09 (d, J = 7.9
Hz, 1H), 7.76 (t, J = 7.9Hz, 1H), 4.18 (t, J = 5.9 Hz, 2H), 3.45 (t, J = 6.7 Hz, 2H),
3.38 (t, J = 6.5 Hz, 2H), 3.31-3.24 (m, 2H), 2.61 (t, J = 6.8 Hz, 2H), 2.48 (t, J = 6.5
Hz, 2H), 1.89 (quin, J = 6.2 Hz, 2H), 1.81 (quin, J = 6.8 Hz, 2H); **C NMR (75 MHz,
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MeOD) 6 176.38, 174.85, 167.86, 137.84, 137.16, 133.77, 131.66, 131.18 , 127.89,
69.57 , 48.47, 38.59, 37.92, 31.70, 30.40, 30.13, 29.46 ; HRMS (ESI-TOF) calcd for
C17H2207N5S [M - H]+, 4401240, fOUﬂd, 440.1249.

Compound BA-m-tosyl-N3-1

H 9 9 Q0
(HO),B NNN/\/\N S\O/\/\N3
o H H
1

BA-m-tosyl-N;-

To a stirred solution of compound 38 (121 mg, 0.27 mmol) in DMF (5.48 mL) was
added 3-aminophenylboronic acid (47 mg, 0.30 mmol) and HBTU (156 mg, 0.41
mmol) in the presence of DIEA (100 pl, 0.55mmol). After reacting for 1 h at room
temperature, the reaction mixture was quenched with H20 (3 mL), the crude mixture
was extraction by CH2Cl2/H20 = 10/3 twice. The combined organic layers were dried
over MgSO, and concentrated under reduced pressure. The resulting oil mixture was
purified by flash column chromatography to obtain the desired product
BA-m-tosyl-N3-1 (98mg, 0.18 mmol, 64 %, pale yellow liquid).

'H NMR (300 MHz, MeOD) 6 8.40-8.35 (m, 1H), 8.17 (d, J = 8.0 Hz, 1H), 8.09-8.02
(m, 1H), 7.83-7.72 (m, 1H), 7.71 (t, J = 7.9 Hz, 1H), 7.63-7.52 (m, 1H), 7.50-7.18 (m,
2H), 4.14 (t, J = 5.9 Hz, 2H), 3.45 (t, J = 6.7 Hz, 2H), 3.38-3.32 (m, 2H), 3.30-3.25
(m, 2H), 2.71 (t, J = 6.7 Hz, 2H), 2.58 (t, J = 6.5 Hz, 2H), 1.91-1.76 (m, 4H); *C
NMR (75 MHz, MeOD) & 175.05, 173.14, 167.86, 138.97, 137.7, 137.05, 133.73,
131.59, 131.14, 130.56, 129.07, 127.86, 126.74, 123.2, 69.54, 48.41, 38.57, 37.92,
33.06, 32.13, 30.02, 29.38; HRMS (ESI-TOF) calcd for Cy3H,s0sBNgNaS [M + Na]",
583.1758; found, 583.1754.

Compound 39

(0] O o O
U b4 o N
O N/\/\N \O/\/ \/\o/\/ 3
H H

39

To a stirred solution of compound 27 (552 mg, 2.5 mmol) was added thionyl chloride
(8 mL). After reacting for 12 h, the solvent was removed under reduced pressure. The

resulting mixture was dissolved in CH,Cl, (7 mL) with DIEA (0.87 mL, 5 mmol) and
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4 A molecular sieve (1104 mg) in flask A. 15 (349 mg, 2 mmol ) was dissolved in
CH.CI; (7 mL) (flask B) in ice bathe and slowly added to the flask A. After 15 min,
the reaction was added DIEA (0.87 mL, 5 mmol), DMAP (122 mg, 1 mmol) and 30
(526 mg, 3 mmol) to react for 4 h at room temperature. After the reaction completed,
the mixture was extracted by 0.5 M HCI /CH,CI, = 1/3 for two times. The combined
organic layers were dried over MgSQO, and concentrated under reduced pressure for
further purification by column chromatography to obtain the product 39 (586 mg, 1.33
mmol, 56 %, pale yellow liquid).

'"H NMR (300 MHz, CDCl3) & 8.42 (s, 1H), 8.16 (d, J = 7.9 Hz, 1H), 8.08-8.01 (m,
1H), 7.64 (t, J = 7.8 Hz, 1H), 7.58 (br, 1H, (NH)), 4.83 (br, 1H, (NH)), 4.25 (t, J = 4.6
Hz, 2H), 3.72 (t, J = 4.9 Hz, 2H), 3.64 (t, J = 4.8 Hz, 2H), 3.59 (s, 1H), 3.53 (q, J =
6.1 Hz, 2H), 3.36 (t, J = 5.1 Hz, 2H), 3.26 (q, J = 6.4 Hz, 2H), 1.74 (quin, J = 6.3 Hz,
2H), 1.46 (s, 9H); *C NMR (75 MHz, CDCls) & 165.48, 157.14, 136.55, 136.00,
132.51, 130.32, 129.68, 126.67, 79.67, 70.73, 70.56, 70.04, 69.94, 68.71, 50.68, 37.18,
36.50, 29.93, 28.43; HRMS (ESI-TOF) calcd for C,;H330gNsNaS [M + Na]*,
538.1948; found, 538.1958.

Compound 40

O (0] o\\//o
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To a stirred solution of 39 (577 mg, 1.12 mmol) in CH,Cl, (10 mL) was added with
trifluoroacetic acid (5 mL) for 1 h. CH2Cl2and trifluoroacetic acid were removed by
reduced pressure. After that, added DMF (22.40 mL), succinic anhydride (123 mg,
1.23 mmol) and DIEA (0.98 mL, 5.60 mmol) to react for 1h at room temperature.
Checked by TLC to indicate the reaction complete. Extracted by 1M HCI/ EA =1/3
for two times and extracted again by 1M NaOH/EA = 1/1 to make product dissolve in
water. The solution was adjusted to pH 1 with HCI. Then the mixture was extracted
with 1M HCI/ EA =1/1. Combined organic solution and dried over by MgSO,.
Concentrated in vacuum and purified by column chromatography to obtain the
product. 40 (284 mg, 0.55 mmol, 49 %, pale yellow liquid).
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'H NMR (300 MHz, MeOD) & 8.40-8.36 (m, 1H), 8.18 (dt, J = 8.1, 1.3 Hz, 1H), 8.08
(dt, J = 8.5, 1.1 Hz, 1H), 7.75 (t, J = 7.8 Hz, 1H,), 4.26-4.21 (m, 2H), 3.68 (t, J = 4.4
Hz, 2H), 3.61 (t, J = 4.7 Hz, 2H), 3.55 (s, 4H), 3.45 (t, J = 6.7 Hz, 2H), 3.36-3.32 (m,
2H), 3.30-3.24 (m, 2H), 2.61 (t, J = 6.2 Hz, 2H), 2.48 (t, J = 6.2 Hz, 2H), 1.81 (quin, J
= 6.8 Hz, 2H); *C NMR (75 MHz, MeOD) § 176.46, 174.96, 168.04, 138.35, 137.23,
133.70, 131.82, 131.12, 128.01, 71.79, 71.69, 71.61, 71.30, 69.92, 51.90, 38.64, 37.98,
31.79, 30.47, 30.27; HRMS (ESI-TOF) calcd for CpoH00sNsNaS [M + Na]*,
538.1584; found, 538.1588.

Compound BA-m-tosyl-N3-2

H 9 ? Q.0
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BA-m-tosyl-N;-

To a stirred solution of compound 40 (258 mg, 0.50 mmol) in DMF (10 mL) was
added 3-aminophenylboronic acid (85 mg, 0.55 mmol) and HBTU (285 mg, 0.75
mmol) in the presence of DIEA (170 pl, 0.11mmol). After reacting for 2 h at room
temperature, the reaction mixture was quenched with H20 (3 mL), the crude mixture
was extraction by CH2Cl2/H20 = 10/3 twice. The combined organic layers were dried
over MgSO, and concentrated under reduced pressure. The resulting oil mixture was
purified by flash column chromatography to obtain the desired product.
BA-m-tosyl-N3-2 (291 mg, 0.46 mmol, 92 %, pale yellow liquid).

'H NMR (300 MHz, MeOD) 6 8.37 (s, 1H), 8.15 (d, J = 7.7 Hz, 1H), 8.15 (d, J = 7.9
Hz, 1H), 7.76 (s, 1H), 7.70 (t, J = 7.8 Hz, 1H), 7.58 (d, J = 7.6 Hz, 1H), 7.46-7.31 (m,
1H), 7.25 (t, J = 7.7 Hz, 2H), 4.23-4.17 (m, 2H), 3.65 (t, J = 4.5 Hz, 2H), 3.59 (t, J =
4.7 Hz, 2H), 3.52 (s, 4H), 3.44 (t, J = 6.9 Hz, 2H), 3.38-3.32 (m, 2H), 3.30-3.25 (m,
2H), 2.71 (t, J = 6.8 Hz, 2H), 2.58 (t, J = 6.4 Hz, 2H), 1.81 (quin, J = 6.6 Hz, 2H); °C
NMR (75 MHz, MeOD) § 175.07, 173.10, 167.78, 138.86, 137.81, 136.85, 133.56,
131.59, 131.01, 130.61, 129.06, 127.80, 126.66, 123.26, 71.55, 71.44, 71.26, 70.94,
69.59, 51.62, 38.50, 37.93, 32.96, 31.99, 29.94 ; HRMS (ESI-TOF) calcd for
CasH35010BNgNaS [M + Na]*, 657.2126; found, 657.2125.

Compound 41

O O 0O 0
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To a stirred solution of compound 27 (331 mg, 1.5 mmol) was added thionyl chloride
(5 mL). After reacting for 12 h, the solvent was removed under reduced pressure. The
resulting mixture was dissolved in CH,Cl, (18 mL) with DIEA (0.52 mL, 3 mmol)
and 4 A molecular sieve (662 mg) in flask A. 15 (209 mg, 1.2 mmol ) was dissolved
in CH,Cl, (5 mL) (flask B) in ice bathe and slowly added to the flask A. After 15 min,
the reaction was added DIEA (0.52 mL, 3 mmol), DMAP (73 mg, 0.6 mmol) and 35
(533 mg, 1.8 mmol) to react for 4 h at room temperature. After the reaction completed,
the mixture was extracted by 0.5 M HCI /CH,CI, = 1/3 for two times. The combined
organic layers were dried over MgSQO, and concentrated under reduced pressure for
further purification by column chromatography to obtain the product. 41 (438 mg,
0.68 mmol, 56 %, pale yellow liquid).

'H NMR (300 MHz, CDCl3) & 8.43 (s, 1H), 8.19 (d, J = 7.8 Hz, 1H), 8.04 (d, J = 7.9
Hz, 1H), 7.76 (br, 1H), 7.64 (t, J = 7.8 Hz, 1H), 4.96 (br, 1H, (NH)), 4.23 (t, J = 4.6
Hz, 2H), 3.69 (t, J = 4.7 Hz, 2H), 3.66-3.57 (m, 20H), 3.37 (t, J = 5.1 Hz, 2H), 3.24 (q,
J = 6.2 Hz, 2H), 1.79-1.69 (m, 2H), 1.45 (s, 9H); *C NMR (75 MHz, CDCl3) 5
165.48, 157.04, 136.53, 135.96, 132.69, 130.37, 129.63, 126.60, 79.58, 70.64, 70.55,
70.42, 70.00, 69.90, 68.59, 50.70, 37.22, 36.55, 29.93 , 28.45; HRMS (ESI-TOF)
caled for C27H4501:NsNaS [M + Na]*, 670.2734; found, 670.2743.

Compound 42

o O
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To a stirred solution of 41 (345 mg, 0.53 mmol) in CH,Cl, (6 mL) was added with
trifluoroacetic acid (5 mL) for 1 h. CH2Cl2and trifluoroacetic acid were removed by
reduced pressure. After that, added DMF (10 mL), succinic anhydride (59 mg, 0.57
mmol) and DIEA (0.46 mL, 2.67 mmol) to react for 1h at room temperature. Checked
by TLC to indicate the reaction complete. Extracted organic layer bylM HCI/ EA =
1/3 for two times and 1M NaOH/EA = 1/1 to make product dissolve in water. The
solution was adjusted to pH 1 with HCI. Then the mixture was extracted with 1M
HCI/ EA =1/1. Combined organic solution and dried over by MgSO,. Concentrated in
vacuum and purified by column chromatography to obtain the product. 42 (186 mg,
0.29 mmol, 54 %, pale yellow liquid).
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'H NMR (300 MHz, MeOD) & 8.38 (s, 1H), 8.19 (d, J = 7.9 Hz, 1H), 8.08 (d, J = 8.1
Hz, 1H), 7.75 (t, J= 7.8 Hz, 1H), 4.27-4.20 (m, 2H), 3.67 (t, J = 4.9 Hz, 2H),
3.65-3.56 (m, 14H), 3.54 (s, 4H), 3.49-3.41 (m, 2H), 3.36 (t, J = 4.9 Hz, 2H),
3.31-3.24 (m, 2H), 2.61 (t, J = 6.2 Hz, 2H), 2.49 (t, J = 6.2 Hz, 2H), 1.81 (quin, J =
6.8 Hz, 2H); *C NMR (75 MHz, MeOD) & 176.34, 174.89, 167.96 , 138.27, 137.17,
133.74, 131.84 , 131.15, 127.99, 71.72, 71.65, 71.21, 69.83, 51.90, 38.65, 37.99,
31.75, 30.41, 30.27; HRMS (ESI-TOF) calcd for CyH410:12NsNaS [M + Nal*,
670.2370; found, 670.2363.

Compound BA-m-tosyl-N3-3

(6] O 00
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BA-m-tosyl-N;-3

To a stirred solution of compound 42 (182 mg, 0.28 mmol) in DMF (5.62 mL) was
added 3-aminophenylboronic acid (48 mg, 0.31 mmol) and HBTU (160 mg, 0.42
mmol) in the presence of DIEA (100 pl, 0.56mmol). After reacting for 2 h at room
temperature, the reaction mixture was quenched with H20 (3 mL), the crude mixture
was extracted by CH2Cl2/H20 = 10/3 twice. The combined organic layers were dried
over MgSO, and concentrated under reduced pressure. The resulting oil mixture was
purified by flash column chromatography to obtain the desired product
BA-m-tosyl-N3-3 (151 mg, 0.20 mmol, 70 %, pale yellow liquid).

'H NMR (300 MHz, MeOD) 6 8.38 (s, 1H), 8.16 (d, J = 7.8 Hz, 1H, 8.09-8.02 (m,
1H), 7.83-7.71 (m, 1H), 7.71 (t, J = 7.7 Hz, 1H), 7.57 (d, J = 6.3 Hz, 1H), 7.49-7.21
(m, 2H), 4.21 (t, J = 4.3 Hz, 2H), 3.67-3.56 (m, 16H), 3.52 (s, 4H), 3.45 (t, J = 6.8 Hz,
2H), 3.38-3.33 (m, 2H), 3.31-3.26 (m, 2H), 2.71 (t, J = 6.7 Hz, 2H), 2.58 (t, J = 6.6
Hz, 2H), 1.82 (quin, J = 6.6 Hz, 2H); *C NMR (75 MHz, MeOD) & 174.99, 173.04,
167.81, 139.00, 137.95, 137.00, 133.69, 131.70, 131.13, 130.63, 129.03, 127.90,
126.81, 123.40, 71.64, 71.44, 70.98, 69.66, 51.76, 38.60, 37.95, 33.06, 32.12, 30.09;
HRMS (ESI-TOF) calcd for C3;H47013BNgNaS [M + Na]*, 789.2913; found,
789.2906.

Compound 43
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To a stirred solution of compound 8 (400 mg, 2.3 mmol) in ACN (11.5mL) was added
DIEA (297mg, 2.3 mmol) and iodomethane (1304 mg, 9.19 mmol). The reaction
mixture was heated at 70 °C for 16 h under nitrogen atmosphere. ACN was removed
under reduced pressure. The crude mixture was extracted by H,O/CH,Cl, = 1/2 for
three times. The combined organic layers were dried over MgSO, and concentrated
under reduced pressure. After that, the crude mixture was directly added
trifluoroacetic acid (9.7mL) and H,O (0.3mL) to react for 4h. Concentrated in vacuum
and purified by column chromatography to obtain the product. 43 (290 mg, 1.19
mmol, 52%, pale yellow oil).

'H NMR (300 MHz, CDCls) § 3.53-3.44(m, 2H ), 3.19 (s, 9H), 3.06(t, J = 7.5 Hz 2H),
2.25-2.12 (m, 2H); *C NMR (75 MHz, CDCls) § 64.5, 54.0, 37.7, 22.6; HRMS (ESI)
calcd for CgHy7IN2 [M + 1], 370.9481; found, 370.9473.

Compound azido choline

|
Ns/\/\,Il

azido choline

@\

©

A 100 mL round bottom flask was charged with 3-azidopropan-1-amine (200 mg, 0.74
mmol) and ethyl acetate (25mL). Followed by addition of K,CO3 (149mg, 2.3 mmol)
and iodomethane (652 mg, 9.19 mmol). The mixture were stirred vigorously for 18 h.
The mixture was filtered by vacuum using a course sintered funnel and washed with
ethyl acetate (20mL) for two times. The solid was dissolved in ethanol and gravity
filtered to separate excess K,COs. The solvent was evaporated and solid was again
dissolved in ethanol. Filtered ethanol and removed by rotary evaporation to give
analytically pure azido choline (189 mg, 0.56 mmol, 70%, white fluffy powders).

'H NMR (400 MHz, CDCls)  3.85-3.73 (m, 4H ), 3.49 (s, 9H), 2.45-2.38 (m, 2H);
3C NMR (75 MHz, CDCl3) & 65.19, 54.22, 48.72, 23.53; HR-ESI calcd for CgHisN,
[M - 1], 143.1297; found, 143.1302
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Compound Trityl-TEG-azide

N3/\/O\/\O/\/0Trt
Trityl-TEG-azide

To a stirred solution of 11 (1.6 g, 3.97mmol) was added DIEA (2.08 mL, 11.92 mmol)
and methanesulfonyl chloride ( 0.46 g, 5.96 mmol) in THF (17 mL). The reaction was
stirred in 0°C for 1h. Checked by TLC to indicate the reaction complete. Removed
THF under reduced pressure. The mixture was added DMF (7.94 mL) and sodium
azide (775 mg, 11.92 mmol) to react for 12 h at 90 °C oil bath. After, checked by TLC
and the mixture was extracted with H,O /CH,Cl, = 1/3 for two times. Combined
organic layer and dried over by MgSO,. To concentrate in vacuum and purified by
column chromatography to obtain the product Trityl-TEG-azide (1.6 g, 3.83 mmol,
96 %, pale yellow liquid).

'H NMR (300 MHz, CDCls) & 7.51-7.42 (m, 6H), 7.34-7.26 (m, 6H), 7.25-7.18 (m,
3H), 3.74-3.65 (m, 8H), 3.38 (t, J = 5.1 Hz, 2H), 3.25 (t, J = 5.2 Hz, 2H); *C NMR
(75 MHz, CDCls) & 144.27, 128.86, 127.90, 127.08, 86.71, 71.02, 70.93, 70.22, 63.50,
50.86; HRMS (ESI-TOF) calcd for CusHy7OsN3Na [M + Na]*, 440.1950; found,
440.1942.

Compound Benzyl-TEG-N3

Bno” O oM

Benzyl-TEG-N,

To a stirred solution of 31 (150 mg, 0.85 mmol) in CH,Cl, (6 mL) was added NaH
(2.08 mL, 11.92 mmol) to react 5 min. Then, added benzyl bromide (163 mg, 0.97
mmol) to react for 4 h. Checked by TLC to indicate the reaction complete. The
mixture was extracted with H,O /CH,Cl, = 1/3 for two times. Combined organic layer
and dried over by MgSQ,. To concentrate in vacuum and purified by column
chromatography to obtain the product Benzyl-TEG-N3 (190 mg, 0.71 mmol, 83 %,
white gel).

'H NMR (400 MHz, CDCls) & 7.35-7.27 (m, 5H), 4.57 (s, 2H), 3.71-3.62 (m, 12H),
3.38 (t, J = 4 Hz, 2H); C NMR (75 MHz, CDCl3) & 138.74, 128.51, 127.89, 127.76,
73.39,71.52, 70.857,70.19, 69.59, 50.83, 42.88; HRMS ESI calcd for
C13H19N3O3Na [M + Na]*, 288.1324; found, 288.1328

546



I11. 'H & *C NMR Spectra

L

!

0092 L
SESS'ZIJ/r
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Figure S27. *C NMR spectrum of Compound 11 in CDCls.

S-68

I
170 150

180

130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

140

160

190



NS T~

R
658"
sLe’
TET"
ByL”
- Fa
TL®
605"
LTS"
L4 2
L+ b
eEs”
%"
£¥9°
LES"
(%} 0
BLe”
Les”
¥§9°
B6S"
|8aL"

SET"
BET"
11
618"
BIC"
&Le”
4 L
LhZ"
osz"
£z"
Q&L "
Log"
"
TSF"
SLE”

MAMmAMSAAMAMAMAMAAAEAAA A NNN

FrErErErrEEEEEEE R

Tnu’h\fo\ffxojhxfﬂﬁz
12

Figure S28. *H NMR spectrum of Compound 12 in CDCls.
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Figure S29. *C NMR spectrum of Compound 12 in CDCl.
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Figure S31. *C NMR spectrum of Compound 13 in CDCl;
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Figure $S33. *C NMR spectrum of Compound 14 in MeOD.
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Figure S34. *H NMR spectrum of Compound 16 in MeOD.

S-75

J LJJLJ,MJK_JM@ U

0 ppm

e
—_¢c0°¢
— £0°¢

§0°8
D
— 602

—00o°Z



oL’

6L0
626

Ak

856

gEcL”

vL6

69%°
66¢C"
8S°
G98°
6FT"
cEY”
LTL”

666
888

co¢e”
voL”
LEE”
SE9”’
e0L”
cec”

tLE

oLe6”
7T
08L”
ogL”
SLZ”
TTE"

¥08-

£50°

619"

8T
‘9c¢
'8¢
o€
S¢g
8¢
'8¢

O?*\\

8%
8%
6%
6%
6%
6%
69
0L~
oL—F
T¢,
TL
TL
08
%8

[

)

NN

LTT
'IE‘[\

N

TET—=
ceT—"

LET—F
SE'E/

89T —

89T —

SLT—

O\//\O/\\/O\//\N

OZ?IO
16

(BOQHN/“\/”\E

Figure S35. *C NMR spectrum of Compound 16 in MeOD.
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Figure $36. *H NMR spectrum of Compound 17 in MeOD.
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Figure S37. *C NMR spectrum of Compound 17 in MeOD.
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Figure $38. *H NMR spectrum of Compound BA-m-tosyl-2 in MeOD.
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Figure $S39. *C NMR spectrum of Compound BA-m-tosyl-2 in MeOD.
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Figure S40. *H NMR spectrum of Compound 18 in CDCls.
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Figure S41. *C NMR spectrum of Compound 18 in CDCl.
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Figure S42. *H NMR spectrum of Compound 19 in CDCls.
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Figure S43. *C NMR spectrum of Compound 19 in CDCl.
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Figure S44. *H NMR spectrum of Compound 20 in MeOD.
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Figure S45. *C NMR spectrum of Compound 20 in MeOD.
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Figure S46. *H NMR spectrum of Compound 21 in MeOD.
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Figure S47. *C NMR spectrum of Compound 21 in MeOD.
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Figure S$48. *H NMR spectrum of Compound 22 in MeOD.
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Figure S49. *C NMR spectrum of Compound 22 in MeOD.
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Figure S50. *H NMR spectrum of Compound 23 in CDCls.
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Figure S52. *H NMR spectrum of Compound 24 in MeOD.
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Figure $53. **C NMR spectrum of Compound 24 in MeOD.
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Figure S54. 'H NMR spectrum of Compound 25 in MeOD.

X

H
o

N~ /O\/\O/\/O\/\/ N

H
(e}

(¢]
H

(0]

O\/\O/\/O\/\ N

0=8

25

S-95

| b

0 ppm

=
66" L
— ™
6 ¥
—6F
00" %
= ™

F

¥a"zZZ
—

I~ -
9L 1
= W
~ D
-~
¥8°0
- ® —8g°p
LL0
e
—SL0




SLTET

507921

ST 0Eq)\

oq-oﬁﬂq

18 0E il

L0 "ZE -
8" ZE

EE"?,'E-\‘:" -

tn'azw\L _
BETLE - j
99'8{233 —

BSTEF -
LE"8F

ST 6%

£F 6 ¥

ZL 6% 4

0005

PEB9 - "'_—-_-1
ZO 0L o

FrooL- -

Lo oL

ZE"TLA
zo T~
SE T8

SR

N\/\/O\/\O/\/O\/\\/N

T ’
]
BE LET |
9'["['?5'[-\\' e ——
LL TET—= e} T e————
ZLUEET~ zT - 3
02" LET— $ -
CZ BET o 9
8 3
o]
5 §
f‘/?*O
o]
C6T LT — ° -
ZT
B9 FPLT ~_ —
BE SLT— -
|
2T
o
]
o
I

Figure S55. *C NMR spectrum of Compound 25 in MeOD.
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Figure S56. *H NMR spectrum of Compound BA-m-tosyl-3 in MeOD.
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Figure S57. *C NMR spectrum of Compound BA-m-tosyl-3 in MeOD.
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Figure $58. *H NMR spectrum of Compound 26 in CDCls.
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Figure S59. *C NMR spectrum of Compound 26 in CDCl.
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Figure S60. *H NMR spectrum of Compound 27 in CDCls.
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Figure $62. *"H NMR spectrum of Compound 28 in CDCls.
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Figure S63. *C NMR spectrum of Compound 28 in CDCl.
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Figure S64. *"H NMR spectrum of Compound 29 in CDCls.
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Figure S65. *C NMR spectrum of Compound 29 in CDCl.
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Figure S67. *C NMR spectrum of Compound BA-s-tosyl-Ns-1 in MeOD.
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Figure S68. *H NMR spectrum of Compound 30 in CDCls.
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Figure S69. *C NMR spectrum of Compound 30 in CDCl.
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Figure S70. *H NMR spectrum of Compound 31 in CDCls.
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Figure S71. *C NMR spectrum of Compound 31 in CDCl.
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Figure S74. *H NMR spectrum of Compound 32 in CDCls.
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Figure S76. *H NMR spectrum of Compound 33 in CDCls.
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Figure S77. *C NMR spectrum of Compound 33 in CDCl.
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Figure S78. *H NMR spectrum of Compound 34 in CDCls.
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Figure S79. *C NMR spectrum of Compound 34 in CDCl.
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Figure $S82. *H NMR spectrum of Compound 36 in CDCls.
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Figure $83. *C NMR spectrum of Compound 36 in CDCl.
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Figure $85. *C NMR spectrum of Compound BA-s-tosyl-N3-3 in MeOD.
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Figure $86. *H NMR spectrum of Compound 37 in CDCls.
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Figure S87. *C NMR spectrum of Compound 37 in CDCl.
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Figure $89. *C NMR spectrum of Compound 38 in MeOD.
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Figure S90. *H NMR spectrum of Compound BA-m-tosyl-Ns-1 in MeOD.
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Figure $92. *H NMR spectrum of Compound 39 in CDCls.
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Figure S94. *H NMR spectrum of Compound 40 in MeOD.
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Figure S95. *C NMR spectrum of Compound 40 in MeOD.
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Figure S96. *H NMR spectrum of Compound BA-m-tosyl-N3-2 in MeOD.
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Figure S97. *C NMR spectrum of Compound BA-m-tosyl-Ns-2 in MeOD.
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Figure $100. *H NMR spectrum of Compound 42 in MeOD.
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Figure S101. *C NMR spectrum of Compound 42 in MeOD.
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Figure $102. 'H NMR spectrum of Compound BA-m-tosyl-N3-3 in MeOD.
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Figure $103. *C NMR spectrum of Compound BA-m-tosyl-Nz-3 in MeOD.
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Figure S104. 'H NMR spectrum of Compound 43 in MeOD.
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Figure $105. *C NMR spectrum of Compound 43 in MeOD.
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Figure $106. *H NMR spectrum of Compound azido choline in MeOD.
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Figure S107. 3C NMR spectrum of Compound azido choline in MeOD.
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Figure S108. *H NMR spectrum of Compound Trityl-TEG-azide in CDCls.
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Figure S109. *3C NMR spectrum of Compound Trityl-TEG-azide in CDCls.
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Figure S110. *H NMR spectrum of Compound Benzyl-TEG-azide in CDCls.
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Figure S111. **C NMR spectrum of Compound Benzyl-TEG-azide in CDCls.
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