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SUPPLEMENTARY FIGURES
Supplementary Figure 1
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Supplementary Figure 1 a) Cell viability (CellTiter-Glo) following treatment of OCI-AML-3 cells with
TAK-243 at the indicated concentrations for either 10 h (blue) or 24 h (red). These data informed
selection of 20 nM TAK-243 for our rescue screen in Fig. 1b. n=1 independent experiment with 2
wells/condition. b) Cell viability (CellTiter-Glo) for the four additional hits that proved to be false positives
and did not show suppression of cytotoxicity upon retest in OCI-AML-3 cells. n=2 independent
experiment with points representing mean of 2 wells/condition. ¢) Pearson correlation of PRLX-93936
cytotoxicity expressed as logzfold change (PRISM) and TRIM21 transcript level expressed as

logz2(Transcripts per million+1) across the cancer cell lines available within DepMap (www.depmap.org).

n=859 cell lines. A cytotoxicity value of 0 indicates no effect, while more negative numbers reflect more
potent cytotoxic effects. Source data are provided as Source Data files.


http://www.depmap.org/
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Supplementary Figure 2. a) Cell viability measurements of OCI-AML-3 treated with PRLX-93936 (10
uM) for 24 hours. Bars represent mean of n=3 independent experiments and error bars represent
standard deviation. P = 0.0080 (Welch'’s t-test, two-sided). b) Cell viability measurements of WT or
TRIM21 KO OCI-AML-3 or JURKAT cells treated with DMSO for 24 hours. n=2 independent runs are
shown. ¢) Cell viability measurements of OCI-AML-3 or C33A cells expressing EGFP or TRIM21 and
treated with DMSO for 24 hrs. Points represent mean of 16 wells from n=2 independent experiments.
d) Quantification of Western Blot from Fig. 3J by Densitometry showing thermal stabilization of cellular
TRIM21-FLAG by PRLX-93936. FLAG bands normalized to Actin then normalized to ice-treated control.
Representative of n=1 independent experiment. e) Quantification of Western Blot from Fig. 3k by
Densitometry showing thermal stabilization of cellular TRIM21-FLAG by BMS-214662. Normalization
as in Fig. S2d. Representative of n=2 independent experiments. f) Quantification of Western Blot from
Fig. 3l by Densitometry as in Fig. S2d. Representative of n=1 independent experiments. g)
Immunoprecipitation assay in which recombinant 6x-His TRIM21 PRY-SPRY captured on IgG resin is
displaced in the presence of BMS-214662. Representative of n=1 independent experiments. h) Viability
of OCI-AML-3 cells (CellTiter-Glo) treated with the indicated concentrations of PRLX-93936 (left) or 1
(right) plus the indicated concentrations of established TRIM21 ligand HGC1g. (n=2 independent
experiments, each with at least 3 wells per concentration). Source data are provided as Source Data

files.
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Supplementary Figure 3. Further proteomic characterization of PRLX-93936 and BMS-214662.
a) Label-free LC/MSMS quantitation (LFQ) of protein levels following PRLX-93936 treatment (500 nM,
6 hr) in JURKAT cells (x-axis) and OCI-AML-3 cells (y-axis), with alterations in nucleoporin proteins
highlighted in orange. This expanded version of Figure 4a shows all 4 quadrants. Each point represents
the mean of n=3 independent replicates. b) Volcano plot highlighting alterations in protein levels
following treatment with PRLX-93936 (500 nM, 6 hr) in JURKAT cells. FC = fold change. Nucleoporin
proteins colored in blue. ¢,d) LFQ intensity values for specific nucleoporins in both sgSCR (c) and
sgTRIM21 (d) OCI-AML-3 cells. e) Individual LFQ values for the n=3 independent samples averaged
to produce the heatmap shown in Fig. 4f. f) Volcano plot as in b highlighting alterations in protein levels
following treatment with BMS-214662 (1 uM, 4 hr) in OCI-AML-3 TRIM21 KO cells. g) LFQ intensity
values for specific nucleoporins in both OCI-AML-3 cells treated with BMS-214662 (black squares) or
BMS-225975 (1 uM, 4 hr), the N-methylated analog of BMS-214662 that lacks TRIM21-dependent cell
killing (open circles). Scatter and volcano plot points represent mean of n=3 independent replicates.
Volcano plot P-values derived from two-sided t-tests, no correction for multiple comparisons. Bar graph
points represent one of n=3 independent replicates. h) Representative immunofluorescence images for
RANBP1 as in Fig. 4m, but now false colored with RANBP1 red and DAPI blue. Source data are
provided as Source Data files.



Supplementary Figure 4
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Supplementary Figure 4: a) Analytical chiral SFC traces for 9 and 10, the separated atropisomers of
PRLX-93936, following 4 d at RT in ethanol. No racemization is observed. b) Viability (CellTiter-Glo)
of OCI-AML-3 cells following 24 h treatment with the indicated concentrations of the drawn PRLX-93936
analogs. Mean of N=3 independent biological replicates are shown, individual biological replicates
shown in Supplementary Table 2. ¢) Viability (CellTiter-Glo) of OCI-AML-3 cells following 24 hours of
treatment with the indicated concentrations of the enantiomeric PRLX-93936 analogs 11 and 12. N=2
independent replicates are shown. d) Structures of all candidate PROTACs assessed. Absolute
configuration of the chiral axis of 34/35 is unknown, and the assignment is arbitrary. e) Representative
colored images from Fig 6d of an A549 PML-EGFP-BRD4(BD2) clone expressing TRIM21-FLAG
treated with indicated compounds for 8 hrs. 31-35 each 10 uM. Nuclei are marked with Hoechst (DNA).
Representative of n=1 independent experiments. Scale bar (white) = 20 um. f) Quantification of EGFP
foci in an A549 PML-EGFP-BRD4(BD2) clone expressing TRIM21-FLAG pre-treated with indicated
compounds for 2 hrs before treatment with indicated concentrations of 31, 32, 33, or 35 for 8 hrs.
Experiments representative of n=2 (35) or n=1 (31, 32, 33) independent experiments, each containing
2 independent wells and >100 quantified cells per dose. g) Representative colored images from Figure
4F asin (e). 34, 10 uM; HGC1g, 10 uM; BTZ, Bortezomib, 2 uM. Representative of n=2 independent
experiments and >100 quantified cells per dose. Scale bar (white) = 20 ym. Source data are provided

as Source Data files.



Supplementary Table 1. Small molecule screening data

Category Parameter Description
Assay Type of assay Comparative Cell Viability Assay
Target Phenotypic screen (no target)
Primary measurement Cell Viability
Key reagents CellTiter-Glo (Promega, G7570), TAK-243
(Medchem Express, HY-100487)
Assay protocol Methods Section — “High-Throughput Chemical
Screen”
Additional comments The goal was to find molecules whose cell killing
was lost following pharmacological UBA1 (Uniprot,
P22314) inhibition.
Library Library size 1754
Library composition Bioactive Small Molecules
Source Multiple commercial library vendors
Additional comments
Screen Format 384-well plate

Concentration(s) tested

Plate controls

Reagent/ compound dispensing system
Detection instrument and software
Assay validation/QC

Correction factors

Normalization

Additional comments

6 uM, 0.1% DMSO

32 DMSO-treated wells

JANUS (Revvity), EL406 (Agilent)
SynergyNEO2 Plate Reader (Gen5 3.03.14)
None performed

None performed

Normalized to DMSO-treated controls within same
plate

Post-HTS analysis

Hit criteria

Hit rate
Additional assay(s)

Confirmation of hit purity and structure

Additional comments

>50% reduction in normalized cell viability in DMSO
pre-treated well AND >30% increase in normalized
cell viability with TAK-243 treatment relative to
DMSO-treated control

0.3%

Validation of hits in 8-point dose across ~3 log units

Hit validation performed with separately purchased
small molecule stocks. SAR studies with newly-
synthesized analogs also strongly support hit
authenticity.




Supplementary Table 2. Evaluation of PRLX-93936 analogs.
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Supplementary Table 2, continued. Evaluation of PRLX-93936 analogs.
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Supplementary Table 2, continued. Evaluation of PRLX-93936 analogs.
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Supplementary Table 2, continued. Evaluation of PRLX-93936 analogs.
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aECso values are the average of three independent runs in OCI-AML-3 or JURKAT cells as shown at
right. ®See figure legend at right for whether OCIAML3 TRIM21 KO cells and/or JURKAT TRIM21 KO
cells were used. In most instances, one experiment showing the average of at least two independent
wells is shown. °n.t., not tested. Absolute ECso estimated based on incomplete curve fits, see

graphs at right.
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Supplementary Note 1: Chemical characterization data for synthesized small molecules
Cw-1
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K POCI3 ACN o) K2COs, DMF

1 CW-1
2

To a solution of the indicated aniline (200 mg, 1.46 mmol, 190.84 uL) and indicated chloroacetamide (311.44 mg, 1.46 mmol) in ACN (3
mL) was added POCIs (670.65 mg, 4.37 mmol, 407.69 pL). The mixture was stirred at 80°C for 12 hrs. LC-MS showed the aniline was
consumed and 37% of desired compound was detected. The reaction mixture was concentrated under reduced pressure to remove
solvent. The residue was purified by flash silica gel chromatography (ISCO®; 10 g SepaFlash® Silica Flash Column, Eluent of 15% Ethyl
acetate/ Petroleum ether gradient @ 60 mL/min) to afford Compound 1 (400 mg, 1.27 mmol, 87.16% vyield) as a red oil. MS-ESI (m/z)
calcd for C17H15CIN202 [M+H] *: 315.1/317.1 Found 315.1/317.1.

To a solution of Compound 1 (100 mg, 317.70 ymol) and Compound 1b (76.35 mg, 381.24 umol) in DMF (2 mL) was added K2CO3
(131.72 mg, 953.09 ymol). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 1 was consumed and 43% of desired
compound was detected. The reaction mixture was diluted with H20 10 mL and extracted with EtOAc (10 mL * 3). The combined organic
layers were washed with brine (10 mL * 2), dried over anhydrous Naz2SOs, filtered and concentrated under reduced pressure to give a
residue. The residue was purified by flash silica gel chromatography (ISCO®; 4 g SepaFlash® Silica Flash Column, Eluent of 20% Ethyl
acetate/Petroleum ether gradient @ 50 mL/min) (SiOz2, Petroleum ether: Ethyl acetate = 5:1, Rf (P1) = 0.40) to afford Compound 2 (80
mg, 167.16 ymol, 52.62% vyield) as a pale yellow oil. MS-ESI (m/z) calcd for C27H34N4O4 [M+H] *:479.2/480.2 Found 479.3/480.3.

To a solution of Compound 2 (80 mg, 167.16 pmol) in DCM (1 mL) was added TFA (307.00 mg, 2.69 mmol, 0.2 mL). The mixture was
stirred at 20°C for 1 hr. LC-MS showed Compound 2 was consumed and 71% of desired compound was detected. The reaction mixture
was concentrated under vacuum. The residue was purified by Prep-HPLC (column: Phenomenex Luna C18 100*30mm*5um; mobile
phase: [H20 (0.1% TFA) - ACN]; gradient: 5%-40% B over 8.0 min) to afford CW-1 (67.99 mg, 138.05 ymol, 82.59% yield, 100% purity,
TFA salt) as a colourless gum.

Spectrum:

1H NMR (METHANOL-d4, 400 MHz): & ppm 8.19 - 8.28 (m, 1 H) 7.84 - 7.97 (m, 1 H) 7.78 (dd, J=8.13, 2.00 Hz, 1 H) 7.56 - 7.63 (m, 1 H)
7.48 -7.56 (m, 1 H) 7.37 (td, J=7.41, 1.56 Hz, 1 H) 7.23 (br d, J=8.50 Hz, 1 H) 7.14 (td, J=7.63, 1.25 Hz, 1 H) 4.03 - 4.22 (m, 2 H) 3.75 -

14



3.96 (m, 1 H) 3.37 -3.28 (m, 1 H) 3.15-3.24 (m, 1 H) 3.06 - 3.15 (m, 1 H) 2.74 - 3.04 (m, 3 H) 2.64 - 2.74 (m, 1 H) 2.51 - 2.64 (m, 1 H)
1.22 (td, J=7.00, 2.88 Hz, 3 H) 0.75 (dd, J=6.32, 1.69 Hz, 3 H).

13C NMR (METHANOL-d4, 101 MHz): 5 ppm 162.3, 162.0, 154.9, 154.2, 154.0, 153.9, 146.6, 134.8, 129.3, 127.3, 127.2, 126.7, 126.6,
126.4,125.4, 120.7, 120.5, 113.0, 112.9, 64.2, 64.0, 52.5, 48.5, 43.2, 43.1, 13.9, 13.8, 13.6, 13.5

LCMS (ESI+): m/z 379.2 (M+H)

HRMS (TOF MS ES+): calcd for C22H27N4O2 [M+H] *: 379.2134 Found 379.2119
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To a solution of Compound 1 (100 mg, 317.70 pymol) and N-methylpiperazine (1A) (31.82 mg, 317.70 ymol, 35.24 uL) in DMF (2 mL)
was added K2COs (131.72 mg, 953.09 umol). The mixture was stirred at 80°C for 2 hrs. LC-MS showed Compound 1 was consumed
and 32% of desired compound was detected. The reaction mixture was filtered. The filtrate was purified by Prep-HPLC (column:

Phenomenex Luna C18 100*30mm*3um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 5% - 40% B over 8.0 min) to afford CW-2 (50
mg, 101.52 uymol, 31.96% vyield, TFA salt) as a white solid.

1H NMR (METHANOL-ds, 400 MHz): & ppm 8.24 (dd, J = 1.1, 8.0 Hz, 1H), 7.93 - 7.86 (m, 1H), 7.78 (d, J = 8.1 Hz, 1H), 7.60 (t, J = 7.6

Hz, 1H), 7.56 - 7.49 (m, 1H), 7.42 (dd, J = 1.5, 7.8 Hz, 1H), 7.24 (d, J = 7.9 Hz, 1H), 7.15 (t, J = 7.6 Hz, 1H), 4.21 - 4.03 (m, 2H), 3.50 -
3.35 (m, 4H), 3.15 - 2.82 (m, 6H), 2.68 - 2.47 (m, 3H), 1.21 (t, J = 7.0 Hz, 3H).LCMS (ESI+): m/z 379.2 (M+H)

16



CWw-3
ol ] ()
SCOULY »
:@ K,COj3, DMF g Oian)

1 CW-3

To a solution of Compound 1 (90 mg, 285.93 umol) and Compound 1A (99.00 mg, 1.14 mmol, 0.1 mL) in DMF (2 mL) was added K2CO3
(118.55 mg, 857.78 umol). The mixture was stirred at 80°C for 2 hrs. LC-MS showed Compound 1 was consumed and 46% of desired
compound was detected. The reaction mixture was filtered. The filtrate was purified by Prep-HPLC (column: Phenomenex Luna C18
100*30mm*3um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 5% - 35% B over 8.0 min) to afford CW-3 (110.49 mg, 229.74 umol,
80.35% vyield, 99.69% purity, TFA salt) as a white solid.

1H NMR (METHANOL-ds, 400 MHz): & ppm 8.21 - 8.30 (m, 1 H), 7.83 - 7.99 (m, 2 H), 7.56 - 7.69 (m, 2 H), 7.40 (dd, J=7.75, 1.50 Hz, 1
H), 7.29 (br d, J=8.50 Hz, 1 H), 7.20 (br t, J=7.63 Hz, 1 H), 4.32 (br d, J=16.88 Hz, 1 H), 4.16 - 4.24 (m, 1 H), 4.06 - 4.14 (m, 1 H), 4.05
(brs, 5 H), 3.32 - 3.69 (m, 4 H), 1.22 (t, J=6.94 Hz, 3 H)

LCMS (ESI+): m/z 366.2 (M+H)
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To a solution of Compound 1 (90 mg, 246.95 pmol; see CW-9/CW-10 below) in DCM (1 mL) was added TEA (74.97 mg, 740.86 umol,
103.12 pL) and AcClI (38.77 mg, 493.91 pymol, 35.12 pL) at 20°C. The mixture was stirred at 20°C for 1 hr under N2. LC-MS showed
Compound 1 was consumed and 97% of desired compound was detected. The reaction mixture was concentrated under reduced
pressure to remove solvent. The residue was purified by Prep-HPLC (TFA condition; column: Phenomenex Luna C18 100*30mm*3um;

mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 5% - 35% B over 8.0 min) to afford CW-4 (116.07 mg, 222.02 umol, 89.90% yield,
99.56% purity, TFA salt) as a white solid.

1H NMR (METHANOL-d4, 400 MHz): & ppm 8.31 - 8.24 (m, 1H), 7.98 - 7.91 (m, 1H), 7.90 - 7.86 (m, 1H), 7.68 - 7.62 (m, 1H), 7.62 - 7.55
(m, 1H), 7.40 (dd, J = 1.4, 7.7 Hz, 1H), 7.29 (d, J = 8.3 Hz, 1H), 7.19 (t, J = 7.7 Hz, 1H), 4.30 - 4.21 (m, 1H), 4.20 - 4.04 (m, 2H), 4.02 -
3.78 (m, 5H), 3.51 - 3.34 (m, 4H), 2.14 (s, 3H), 1.22 (t, J = 6.9 Hz, 3H)

LCMS (ESI+): m/z 407.2 (M+H)
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To a solution of Compound 1 (100 mg, 317.70 pmol) and Compound 1C (34.99 mg, 349.47 uymol) in DMF (2 mL) was added K2CO3
(131.72 mg, 953.09 ymol). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 1 was consumed and 22% of desired
compound was detected. The reaction mixture was filtered. The filtrate was purified by Prep-HPLC (column: Phenomenex luna C18
100*40mm*5 um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 5% - 35% B over 8.0 min) to afford CW-5 (43.6 mg, 86.89 ymol,
27.35% yield, 98.14% purity, TFA salt) as a white solid.

1H NMR (METHANOL-d4, 400 MHz):5 ppm 8.22 - 8.29 (m, 1 H), 7.88 - 7.98 (m, 1 H), 7.81 - 7.86 (m, 1 H), 7.63 (t, J=7.38 Hz, 1 H), 7.52
-7.59 (m, 1 H), 7.39 (dd, J=7.75, 1.50 Hz, 1 H), 7.25 (d, J=8.25 Hz, 1 H), 7.16 (t, J=7.57 Hz, 1 H), 4.05 - 4.19 (m, 2 H), 3.93 - 4.00 (m, 1
H), 3.80 - 3.87 (m, 1 H), 3.57 (s, 2 H), 3.45 (t, J=5.44 Hz, 2 H), 3.12 - 3.26 (m, 2 H), 1.22 (t, J=7.00 Hz, 3 H)

LCMS (ESI+): m/z 379.2 (M+H)
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To a solution of Compound 1 (100 mg, 317.70 umol) and Compound 1A (63.63 mg, 317.70 ymol) in DMF (2 mL) was added K2CO3
(131.72 mg, 953.09 ymol). The mixture was stirred at 80°C for 1 hr. LC-MS showed Compound 1 was consumed and 32% of desired
compound was detected. The reaction mixture was diluted with H20 5 mL and extracted with EtOAc (5 mL * 3). The combined organic
layers were washed with brine (5 mL * 2), dried over anhydrous Na2SOs4, filtered and concentrated under reduced pressure to afford
Compound 2 (150 mg, crude) as a yellow oil. MS-ESI (m/z) calcd for C27H34N4O4 [M+H] *: 479.2 Found 479.3.

To a solution of Compound 2 (150 mg, 313.43 umol) in DCM (2 mL) was added TFA (767.50 mg, 6.73 mmol, 0.5 mL). The mixture was
stirred at 20°C for 1.5 hrs. LC-MS showed Compound 2 was consumed and 50% of desired compound was detected. The reaction
mixture was concentrated under vacuum. The residue was purified by Prep-HPLC (column: Phenomenex luna C18 100*40mm*5 um;
mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 10% - 40% B over 8.0 min). The LCMS purity was not high enough, then the residue
was purified by Prep-HPLC (column: Waters Xbridge BEH C18 100*30mm™*10um; mobile phase: [H20 (10mM NH4HCO3) - ACN]; gradient:
10% - 50% B over 8.0 min) to afford CW-6 (29.24 mg, 59.37 pmol, 18.94% vyield, 100% purity, TFA salt) as a colorless gum.

1H NMR (METHANOL-d4, 400 MHz): & ppm 8.22 (d, J=8.00 Hz, 1 H), 7.83 - 7.95 (m, 1 H), 7.77 (d, J=8.13 Hz, 1 H), 7.58 (t, J=7.57 Hz, 1
H), 7.49 (t, J=7.88 Hz, 1 H), 7.36 (d, J=7.63 Hz, 1 H), 7.18 (d, J=8.25 Hz, 1 H), 7.06 - 7.15 (m, 1 H), 4.01 - 4.16 (m, 2 H), 3.32 - 3.39 (m,
1H), 3.16 - 3.27 (m, 1 H), 2.71 - 2.80 (m, 1 H), 2.57 - 2.71 (m, 2 H), 2.47 (br d, J=11.01 Hz, 1 H), 2.29 - 2.38 (m, 1 H), 1.96 - 2.07 (m, 1
H), 1.69 (td, J=10.47, 4.19 Hz, 1 H), 1.20 (t, J=6.94 Hz, 3 H), 0.92 (d, J=6.50 Hz, 3 H)

LCMS (ESI+): m/z 379.2 (M+H)
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To a solution of Compound 1 (100.00 mg, 317.70 pmol) and Compound 1A (63.63 mg, 317.70 umol) in DMF (2 mL) was added K2CO3
(131.72 mg, 953.09 pymol). The mixture was stirred at 80°C for 1 hr. LC-MS showed 4% of Compound 1 was remained and 13% of
desired compound was detected. The reaction mixture was diluted with H20 5 mL and extracted with EtOAc (5 mL * 3). The combined
organic layers were washed with brine (5 mL * 2), dried over anhydrous Na2SOs, filtered and concentrated under reduced pressure to
give a residue. The residue was purified by flash silica gel chromatography (ISCO®; 10 g SepaFlash® Silica Flash Column, Eluent of
20% Ethyl acetate/Petroleum ether gradient @ 50 mL/min) to afford Compound 2 (80 mg, 167.16 ymol, 52.62% yield) as a yellow oil.
MS-ESI (m/z) calcd for C27H34N4O4 [M+H] *: 479.2 Found 479.4.

To a solution of Compound 2 (80 mg, 167.16 pmol) in DCM (1 mL) was added TFA (307.00 mg, 2.69 mmol, 0.2 mL). The mixture was
stirred at 20°C for 1 hr. LC-MS showed Compound 2 was consumed and 35% of desired compound was detected. The reaction mixture
was concentrated under vacuum. The residue was purified by Prep-HPLC (column: WePure Biotech XP tC18 150*40*7um; mobile phase:
[H20 (10mM NH4HCO3) - ACN]; gradient: 10% - 40% B over 8.0 min) to afford CW-7 (4.98 mg, 9.81 umol, 5.87% yield, 97.0% purity, TFA
salt) as a white solid.

1H NMR (METHANOL-ds, 400 MHz):5 ppm 8.22 (br d, J=7.88 Hz, 1 H), 7.83 - 7.91 (m, 1 H), 7.77 (br d, J=8.13 Hz, 1 H), 7.57 (brt, J=7.44
Hz, 1 H), 7.49 (br t, J=7.82 Hz, 1 H), 7.27 - 7.38 (m, 1 H), 7.15 - 7.23 (m, 1 H), 7.06 - 7.15 (m, 1 H), 4.02 - 4.19 (m, 2 H), 3.67 - 3.95 (m,
1 H), 3.02 - 3.22 (m, 1 H), 2.57 - 2.89 (m, 4 H), 2.12 - 2.42 (m, 3 H), 1.13 - 1.27 (m, 3 H), 0.54 - 0.65 (M, 3 H)

LCMS (ESI+): m/z 379.3 (M+H)

21



IIBOC H
Boc N N
Cl N [ j
1A G ~®
N\W) ERij WUON N
H TFA, DCM
N N N
> X — > X
o K,CO3, DMF N
? )
o}
§

¢ 0
¢

1 2 Cw-8
To a solution of Compound 1 (100 mg, 317.70 umol) and Compound 1A (95.44 mg, 476.55 pmol) in DMF (2 mL) was added K2CO3
(131.72 mg, 953.09 pymol). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 1 was consumed and 34% of desired
compound was detected. The reaction mixture was diluted with H20 3 mL and extracted with EtOAc (3 mL * 3). The combined organic
layers were washed with brine (3 mL * 1), dried over anhydrous Na2SOs4, filtered and concentrated under reduced pressure to afford
Compound 2 (150 mg, crude) as a yellow oil. MS-ESI (m/z) calcd for C27H34N4O4 [M+H] *: 479.3 Found 479.3.

To a solution of Compound 2 (150 mg, 313.43 uymol) in DCM (2 mL) was added TFA (714.76 mg, 6.27 mmol, 465.64 yL). The mixture
was stirred at 20°C for 1 hr. LC-MS showed Compound 2 was consumed and 74% of desired compound was detected. The reaction
mixture was concentrated under reduced pressure to remove solvent. The residue was purified by Prep-HPLC (TFA condition; column:
Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 5% - 40% B over 8.0 min) to afford CW-8
(80.56 mg, 156.84 umol, 50.04% yield, 95.88% purity, TFA salt) as a pale yellow gum.

1H NMR (METHANOL-ds, 400 MHz): & ppm 8.27 - 8.19 (m, 1H), 7.94 - 7.84 (m, 1H), 7.79 (dd, J = 3.3, 8.1 Hz, 1H), 7.63 - 7.56 (m, 1H),
7.56 - 7.49 (m, 1H), 7.37 (dt, J = 1.4, 7.5 Hz, 1H), 7.23 (d, J = 8.4 Hz, 1H), 7.18 - 7.10 (m, 1H), 4.21 - 4.05 (m, 2H), 3.99 - 3.75 (m, 1H),
3.41-3.33 (m, 1H), 3.25 - 3.17 (m, 1H), 3.12 (br d, J = 11.4 Hz, 1H), 3.05 - 2.94 (m, 2H), 2.94 - 2.84 (m, 1H), 2.79 - 2.68 (m, 1H), 2.66 -
2.53 (m, 1H), 1.22 (dt, J = 2.9, 6.9 Hz, 3H), 0.77 (dd, J = 1.9, 6.4 Hz, 3H)

13C NMR (METHANOL-ds, 101 MHz): d ppm 162.3, 162.0, 154.9, 153.9, 146.6, 134.9, 134.8, 130.9, 130.8, 129.3, 127.4, 127.3, 126.7,
126.5, 126.4, 120.7, 113.0, 112.9, 64.2, 64.1, 52.8, 52.6, 48.5, 43.1, 13.9, 13.8, 13.6, 13.5

LCMS (ESI+): m/z 379.2 (M+H)
HRMS (TOF MS ES+): calcd for C22H27N4O2 [M+H] *: 379.2134 Found 379.2119
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To a solution of Compound 2 (100 mg, 317.70 umol) and Compound 2A (27.36 mg, 317.70 pymol) in DMF (2 mL) was added K2CO3
(131.72 mg, 953.09 ymol). The mixture was stirred at 80°C for 2 hrs. LC-MS showed Compound 2 was consumed and 29% of desired
compound was detected. The reaction mixture was filtered. The residue was purified by Prep-HPLC (column: Phenomenex Luna C18
100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 5%-38% B over 8.0 min). The residue was purified by SFC (column:
REGIS (s, s) WHELK-O1 (250mm*30mm, 5um); mobile phase: [CO2-EtOH (0.1% NH3H20)]; B%:50%, isocratic elution mode) to afford
CW-10 (15.2 mg, 41.25 umol, 75.17% yield, 98.91% purity) as a pale yellow solid and CW-9 (13.9 mg, 37.63 umol, 68.56% yield, 98.65%
purity) as a pale yellow solid.

CW-9 spectra

"H NMR (METHANOL-d4, 400 MHz): & ppm 8.23 (dd, J=8.00, 1.00 Hz, 1 H) 7.84 - 7.95 (m, 1 H) 7.77 (d, J=7.75 Hz, 1 H) 7.54 - 7.63 (m,
1H)7.45-753(m,1H)7.31-7.40 (m, 1H)7.15-7.24 (m, 1 H) 7.11 (td, J=7.63, 1.13 Hz, 1 H) 3.95-4.24 (m, 2 H) 3.32 - 3.38 (m, 1 H)
3.19-3.26 (m, 1H)2.54-2.81(m,4H)2.14-2.41 (m, 4 H) 1.20 (t, J=6.94 Hz, 3 H)

LCMS (ESI+): m/z 365.2 (M+H)

Specific Rotation: [a]?° "Csg9 nm = -80.2° + 3.6 (¢ = 0.0640 g/100 mL, methanol)

CW-10 spectra

TH NMR (METHANOL-ds, 400 MHz): & ppm 8.18 - 8.28 (m, 1 H) 7.83-7.92 (m, 1 H)7.73-7.80 (m, 1 H)7.55-7.61 (m, 1 H) 7.45 - 7.54
(m, 1 H) 7.37 (dd, J=7.69, 1.56 Hz, 1 H) 7.19 (d, J=8.25 Hz, 1 H) 7.11 (t, J=7.63 Hz, 1 H) 4.03 - 4.16 (m, 2 H) 3.33 - 3.38 (m, 1 H) 3.20 -
3.25(m,1H)2.63-2.75(m, 4 H) 2.16 - 2.39 (m, 4 H) 1.20 (t, J=7.00 Hz, 3 H)

13C NMR (METHANOL-ds, 101 MHz) & ppm 162.4, 154.3, 146.9, 134.7, 130.6, 129.8, 127.1, 126.7, 126.3, 125.3, 120.7, 120.2, 112.5,
63.9,52.9,48.2,44.6,13.6
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LCMS (ESI+): m/z 365.2 (M+H)
HRMS (TOF MS ES+): calcd for C21H25N4O2 [M+H] *: 365.1977 Found 365.1972.

Specific Rotation: [a]?° "Csg9 nm = +83.2° £ 2.3 (¢ = 0.1010 g/100 mL, methanol)
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To a solution of Compound 1 (300 mg, 1.39 mmol) and Compound 1A (296.59 mg, 1.39 mmol) in ACN (5 mL) was added POCIs (1.06
g, 6.94 mmol, 647.08 uL). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 1 was consumed and 23% of desired
compound was detected. The reaction mixture was diluted with NaHCOs (10 mL) and extracted with EtOAc (10 mL * 3). The combined
organic layers were washed with brine (10 mL * 2), dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure to
give a residue. The residue was purified by flash silica gel chromatography (ISCO®; 10 g SepaFlash® Silica Flash Column, Eluent of
15% Ethyl acetate/Petroleum ether gradient @ 80 mL/min) to afford Compound 2 (280 mg, 711.27 umol, 51.23% yield) as a yellow solid.
MS-ESI (m/z) calcd for C17H14BrCIN202 [M+H] *: 395.0/393.0 Found 395.1/393.1. To a solution of Compound 2 (280 mg, 711.27 pmol)
and Compound 2A (122.53 mg, 1.42 mmol) in DMF (4 mL) was added K2COs3 (294.90 mg, 2.13 mmol). The mixture was stirred at 80°C
for 1 hr. LC-MS showed Compound 2 was consumed and 40% of desired compound was detected. The reaction mixture was filtered.
The residue was purified by Prep-HPLC (column: Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN];
gradient: 10% - 45% B over 8.0 min) to afford Compound 3 (270 mg, 484.43 umol, 68.11% yield, 100% purity) as a white solid. MS-ESI
(m/z) calcd for C21H23BrN4O2 [M+H] *: 443.1/445.1 Found 443.2/445.2. Compound 3 (200 mg) was separated by SFC (column: REGIS
(s,s) WHELK-O1 (250mm*30mm, 5um); mobile phase: [CO2- EtOH (0.1% NH3H20)]; B%: 50%, isocratic elution mode) to afford CW-11
(73.56 mg, 165.66 umol, 36.72% yield, 99.84% purity) as a white solid.

1H NMR (METHANOL-d4 400MHz):  ppm 8.22 (d, J=8.00 Hz, 1 H) 7.84 - 7.93 (m, 1 H) 7.76 (d, J=8.13 Hz, 1 H) 7.58 (t, J=7.57 Hz, 1
H)7.36 - 7.39 (m, 1 H) 7.35 (br d, J=1.75 Hz, 2 H) 3.99 - 4.19 (m, 2 H) 3.37 (d, J=13.88 Hz, 1 H) 3.14 - 3.28 (m, 1 H) 2.67 (t, J=4.82 Hz,
4 H)2.15-2.35 (m, 4 H) 1.15 - 1.23 (m, 3 H)

LCMS (ESI+): m/z 443.2/445.2 (M+H)

CW-12 (62.49 mg, 140.67 umol, 31.18% yield, 99.80% purity) as a white solid.

H NMR (METHANOL-d4 400MHz): & ppm 8.15 - 8.26 (m, 1 H) 7.82 - 7.93 (m, 1 H) 7.76 (d, J=8.13 Hz, 1 H) 7.58 (td, J=7.57, 1.25 Hz,
1H)7.34-7.39 (m, 1 H) 7.24 - 7.34 (m, 2 H) 4.01 - 4.17 (m, 2 H) 3.35 - 3.40 (m, 1 H) 3.17 - 3.26 (m, 1 H) 2.55 - 2.76 (m, 4 H) 2.17 -
2.35 (m, 4 H) 1.20 (t, J=6.94 Hz, 3 H)

LCMS (ESI+): m/z 443.2/445.2 (M+H)

The absolute configuration of CW-11 and CW-12 is uncertain.
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To a solution of Compound 2 (100 mg, 317.70 umol) and Compound 2A (68.08 mg, 317.70 pymol) in DMF (2 mL) was added K2CO3
(131.72 mg, 953.09 pmol). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 2 was consumed and 25% of desired
compound was detected. The reaction mixture was diluted with H20 5 mL and extracted with EtOAc (56 mL * 3). The combined organic
layers were washed with brine (56 mL * 2), dried over anhydrous Na2SOs, filtered and concentrated under reduced pressure to give a
residue. The residue was purified by flash silica gel chromatography (ISCO®; 4 g SepaFlash® Silica Flash Column, Eluent of 20% Ethyl
acetate/Petroleum ether gradient @ 40 mL/min) to afford Compound 3 (70 mg, 142.10 ymol, 44.73% vyield) as a pale yellow oil. MS-ESI
(m/z) calcd for C2sH3sN4O4 [M+H] *: 493.3 Found 493.33.

To a solution of Compound 3 (70 mg, 142.10 pmol) in DCM (1 mL) was added TFA (614.00 mg, 5.38 mmol, 0.4 mL). The mixture was
stirred at 20°C for 1 hr. LC-MS showed Compound 3 was consumed and 76% of desired compound was detected. The reaction mixture
was filtered and the filtrate was concentrated under vacuum. The residue was purified by Prep-HPLC (column: Phenomenex Luna C18
100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 10% - 40% B over 8.0 min) to afford CW-13 (34.31 mg, 66.55 umol,
46.83% yield, 98.24% purity, TFA salt) as a colourless gum.

1H NMR (METHANOL-ds, 400 MHz): & ppm 8.23 (d, J=8.00 Hz, 1 H), 7.83 - 7.94 (m, 1 H), 7.78 (br d, J=8.38 Hz, 1 H), 7.49 - 7.62 (m, 2
H), 7.37 (ddd, J=7.69, 4.57, 1.63 Hz, 1 H), 7.24 (d, J=8.25 Hz, 1 H), 7.15 (tdd, J=7.61, 7.61, 2.22, 1.06 Hz, 1 H), 4.01 - 4.22 (m, 2 H),
3.67 - 3.88 (m, 1 H), 3.35-3.55 (m, 1 H), 3.10 - 3.21 (m, 2 H), 2.88 - 3.07 (m, 2 H), 2.53 - 2.86 (m, 3 H), 1.41 - 1.58 (m, 1 H), 1.10 - 1.30
(m, 4 H), 0.68 - 0.81 (m, 3 H)

LCMS (ESI+): m/z 393.1 (M+H)
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To a solution of Compound 2 (80 mg, 254.16 ymol) and Compound 2A (69.64 mg, 304.99 pmol) in ACN (1 mL) was added Nal (7.62
mg, 50.83 uymol) and K2COs3 (105.38 mg, 762.47 umol). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 2 was
consumed and 67% of desired compound was detected. The reaction mixture was diluted with H20 5 mL and extracted with EtOAc (5
mL * 3), dried over anhydrous Na2SOs, filtered and concentrated under reduced pressure to afford Compound 3A (100 mg, crude) as a
yellow oil. MS-ESI (m/z) calcd for C29H3sN4O4 [M+H] *: 507.3 Found 507.3.

ZT

To a solution of Compound 3A (100 mg, 197.38 pmol) in DCM (1 mL) was added TFA (767.50 mg, 6.73 mmol, 0.5 mL). The mixture
was stirred at 20°C for 2 hrs. LC-MS showed Compound 3A was consumed and 68% of desired compound was detected. The reaction
mixture was filtered. The residue was purified by Prep-HPLC (column: Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20
(0.1% TFA) - ACN]; gradient: 5% - 40% B over 8.0 min) to afford CW-14 (86.79 mg, 166.73 umol, 84.47% yield, 100% purity, TFA salt) as
a pale yellow gum.

1H NMR (METHANOL-d4, 400 MHz): & ppm 8.22 (d, J=7.88 Hz, 1 H), 7.83 - 7.96 (m, 1 H), 7.77 (d, J=8.00 Hz, 1 H), 7.48 - 7.63 (m, 2 H),
7.35 (ddd, J=17.48, 7.72, 1.31 Hz, 1 H), 7.24 (dd, J=8.25, 4.25 Hz, 1 H), 7.15 (td, J=7.54, 3.44 Hz, 1 H), 3.99 - 4.21 (m, 2 H), 3.44 - 3.82
(m, 2 H), 3.33 - 3.42 (m, 1 H), 3.12 - 3.29 (m, 2 H), 2.55 - 3.04 (m, 4 H), 2.10 - 2.32 (m, 1 H), 1.22 (q, J=6.96 Hz, 3 H), 0.91 (dd, J=6.88,
3.00 Hz, 3 H), 0.65 (dd, J=14.38, 6.88 Hz, 3 H)

LCMS (ESI+): m/z 407.2 (M+H)
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To a solution of Compound 2 (90 mg, 285.93 umol) and Compound 2A (73.53 mg, 343.11 umol) in ACN (2 mL) was added Nal (8.57
mg, 57.19 pymol) and K2COs (118.55 mg, 857.78 ymol). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 2 was
consumed and 54% of desired compound was detected. The reaction mixture was diluted with H20 10 mL and extracted with EtOAc (10
mL * 3), dried over anhydrous Na2SOu, filtered and concentrated under reduced pressure to afford Compound 4 (100 mg, crude) as a
yellow oil. MS-ESI (m/z) calcd for C2sH3sN4O4 [M+H] *: 493.3 Found 493.3.

To a solution of Compound 4 (100 mg, 203.00 pmol) in DCM (1 mL) was added TFA (307.00 mg, 2.69 mmol, 0.2 mL). The mixture was
stirred at 20°C for 3 hrs. LC-MS showed 19% of Compound 4 was remained and 35% of desired compound was detected. The reaction
mixture was filtered and the filtrate was concentrated under vacuum. The residue was purified by Prep-HPLC (column: Phenomenex
Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 5% - 40% B over 8.0 min) to afford CW-15 (21.7 mg, 42.50
pumol, 20.94% vyield, 99.20% purity, TFA salt) as a pale yellow gum.

1H NMR (METHANOL-d4, 400 MHz): & ppm 8.22 (d, J=7.13 Hz, 1 H), 7.84 - 7.92 (m, 1 H), 7.74 - 7.83 (m, 1 H), 7.50 - 7.61 (m, 2 H), 7.33
(br d, J=7.75 Hz, 1 H), 7.26 (d, J=8.25 Hz, 1 H), 7.16 (t, J=7.57 Hz, 1 H), 4.03 - 4.19 (m, 2 H), 3.88 - 4.02 (m, 2 H), 3.62 - 3.87 (m, 2 H),
3.17 - 3.29 (m, 2 H), 2.67 - 2.83 (m, 2 H), 1.22 (t, J=6.94 Hz, 3 H), 1.05 - 1.17 (m, 6 H)

LCMS (ESI+): m/z 393.2 (M+H)
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pgmol) and Compound 2A (65.36 mg, 304.99 umol) in ACN (1 mL) was added Nal (7.62 mg, 50.83 umol) and K2COs3 (105.38 mg, 762.47
pumol). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 2 was consumed and 73% of desired compound was
detected. The reaction mixture was diluted with H20 10 mL and extracted with EtOAc (10 mL * 3), dried over anhydrous Na2SO04, filtered
and concentrated under reduced pressure to afford Compound 3 (100 mg, crude) as a yellow oil. MS-ESI (m/z) calcd for C2sH3sN4O4
[M+H] *: 493.3 Found 493.3.

To a solution of Compound 3 (100 mg, 203.00 pmol) in DCM (1 mL) was added TFA (767.50 mg, 6.73 mmol, 0.5 mL). The mixture was
stirred at 20°C for 2 hrs. LC-MS showed Compound 3 was consumed and 70% of desired compound was detected. The reaction
mixture was filtered. The filtrate was purified by Prep-HPLC (column: Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1%
TFA) - ACN]; gradient: 5% - 40% B over 8.0 min) to afford CW-16 (44.16 mg, 87.10 ymol, 42.90% yield, 99.90% purity, TFA salt) as a
pale yellow gum.

H NMR (METHANOL-da, 400 MHz): & ppm 8.23 (br d, J=7.88 Hz, 1 H), 7.84 - 7.94 (m, 1 H), 7.71 - 7.83 (m, 1 H), 7.59 (td, J=7.35, 3.94
Hz, 1 H), 7.47 - 7.56 (m, 1 H), 7.33 - 7.43 (m, 1 H), 7.23 (d, J=8.38 Hz, 1 H), 7.15 (t, J=7.57 Hz, 1 H), 4.00 - 4.25 (m, 2 H), 3.77 - 3.98 (m,
1H), 3.77 (brs, 1 H), 2.88 - 3.13 (m, 4 H), 2.75 (br d, J=6.75 Hz, 2 H), 1.22 (dt, J=9.60, 7.02 Hz, 3 H), 0.92 (br d, J=5.75 Hz, 6 H)

LCMS (ESI+): m/z 393.2 (M+H)
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To a solution of Compound 2 (60 mg, 190.62 umol) and Compound 2A (26.12 mg, 228.74 umol) in ACN (1 mL) was added K2CO3
(79.03 mg, 571.85 ymol) and Nal (5.71 mg, 38.12 ymol). The mixture was stirred at 80°C for 1 hr. LC-MS and HPLC showed Compound
2 was consumed and 42% of desired compound was detected. The reaction mixture was filtered. The residue was purified by Prep-
HPLC (TFA condition; column: Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 10% - 40% B
over 8.0 min) to afford CW-17 (33.21 mg, 65.26 pmol, 34.23% yield, 99.53% purity, TFA) as a white solid.

1H NMR (METHANOL-d4 400MHz): 8 ppm 8.27 - 8.19 (m, 1H), 7.93 - 7.85 (m, 1H), 7.78 (br d, J = 8.3 Hz, 1H), 7.63 - 7.48 (m, 2H),
7.44 -7.32 (m, 1H), 7.26 - 7.19 (m, 1H), 7.18 - 7.10 (m, 1H), 4.21 - 4.03 (m, 2H), 4.00 - 3.78 (m, 1H), 3.65 - 3.37 (m, 1H), 3.26 (brd, J =
14.8 Hz, 1H), 3.17 - 3.11 (m, 1H), 2.99 - 2.65 (m, 2H), 2.60 - 2.38 (m, 2H), 1.36 - 1.10 (m, 6H), 1.03 - 0.65 (m, 3H)

LCMS (ESI+): m/z 393.2 (M+H)
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To a solution of Compound 2 (100 mg, 317.70 pmol) and Compound 2A (80.93 mg, 381.24 ymol) in DMF (2 mL) was added K2CO3
(131.73 mg, 953.09 umol) and Nal (4.76 mg, 31.77 uymol). The mixture was stirred at 50°C for 1 hr. LC-MS showed Compound 2 was
consumed and 33% of desired compound was detected. The reaction mixture was diluted with H20 (2 mL) and extracted with EtOAc (2
mL * 3). The combined organic layers were washed with brine (3 mL * 1), dried over anhydrous Na2SO4, filtered and concentrated under
reduced pressure to afford Compound 3 (120 mg, crude) as a yellow oil. MS-ESI (m/z) calcd for C2sH34N4O4 [M+H] *: 491.3 Found
491.3. To a solution of Compound 3 (120 mg, 244.60 ymol) in DCM (1 mL) was added TFA (557.79 mg, 4.89 mmol, 363.38 pL). The
mixture was stirred at 20°C for 1 hr. LC-MS and HPLC showed Compound 3 was consumed and 53% of desired compound was
detected. The reaction mixture was concentrated under vacuum. The residue was purified by Prep-HPLC (TFA condition; column:
Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 5% - 40% B over 8.0 min) to afford CW-18
(46.04 mg, 86.26 pmol, 35.26% yield, 94.52% purity, TFA) as a yellow solid.

Spectrum:

TH NMR (METHANOL-d4 400MHz): & ppm 8.22 (d, J = 8.0 Hz, 1H), 7.94 - 7.86 (m, 1H), 7.77 (d, J = 8.1 Hz, 1H), 7.60 (t, J = 7.6 Hz,
1H), 7.56 - 7.49 (m, 1H), 7.27 (dd, J = 1.4, 7.6 Hz, 1H), 7.17 (d, J = 8.4 Hz, 1H), 7.13 - 7.07 (m, 1H), 4.06 (q, J = 6.9 Hz, 2H), 3.92 -
3.72 (m, 2H), 3.26 - 3.15 (m, 2H), 3.07 - 2.87 (m, 4H), 1.21 (t, J = 7.0 Hz, 3H), 0.44 (br s, 2H), 0.05 (br s, 2H)

LCMS (ESI+): m/z 391.2 (M+H)
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To a solution of Compound 1 (500 mg, 3.31 mmol) and Compound 1A (410.94 mg, 3.64 mmol, 289.80 uL) in THF (5 mL) was added
K2COs3 (1.37 g, 9.92 mmol). The mixture was stirred at 70°C for 1 hr. LC-MS showed Compound 1 was consumed and 72% of desired
compound was detected. The reaction mixture was filtered and concentrated under reduced pressure to remove solvent to afford
Compound 2 (1 g, crude) as a black solid. MS-ESI (m/z) calcd for C10H10CINO3 [M+H] *: 228.0/230.0 Found 228.1/230.1.

To a solution of Compound 2 (500 mg, 2.20 mmol) and Compound 2A (301.30 mg, 2.20 mmol, 287.50 uL) in ACN (10 mL) was added
POCIs (1.01 g, 6.59 mmol, 614.19 yL). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 2 was consumed and
34% of desired compound was detected. The reaction mixture was concentrated under reduced pressure to remove solvent. The reaction
mixture was diluted with saturated NaHCO3 solution 20 mL and extracted with EtOAc (20 mL * 3), the combined organic layer was dried
over anhydrous Na2SOy, filtered and concentrated under reduced pressure to give a residue. The residue was purified by flash silica gel
chromatography (ISCO®; 20 g SepaFlash® Silica Flash Column, Eluent of 10% Ethyl acetate/Petroleum ether gradient @ 80 mL/min) to
afford Compound 3 (400 mg, 1.22 mmol, 55.39% yield) as a yellow solid. MS-ESI (m/z) calcd for C1sH17CIN202 [M+H] *: 329.1/331.1
Found 328.9/330.9.

To a solution of Compound 3 (150 mg, 456.22 pmol) in DMF (1 mL) was added K2CO3 (189.16 mg, 1.37 mmol) and Compound 3A
(78.59 mg, 912.43 ymol). The mixture was stirred at 80°C for 1 hr. LC-MS showed Compound 3 was consumed and 32% of desired
compound was detected. The reaction mixture was filtered. The filtrate was purified by Prep-HPLC (column: Phenomenex luna C18
100*40mm*5 um; mobile phase: [H20 (0.1% TFA) - ACN]J; gradient: 10%-40% B over 8.0 min) to afford CW-19 (143.55 mg, 291.30 ymol,
63.85% vyield, 99.94% purity, TFA salt) as a white solid.

1H NMR (METHANOL-d, 400 MHz): & ppm 8.02 - 8.10 (m, 1 H), 7.73 (d, J=6.75 Hz, 1 H), 7.49 - 7.57 (m, 1 H), 7.45 (t, J=7.63 Hz, 1 H),
7.39 (dd, J=7.75, 1.63 Hz, 1 H), 7.23 (d, J=8.25 Hz, 1 H), 7.14 (td, J=7.60, 1.06 Hz, 1 H), 4.02 - 4.21 (m, 2 H), 3.44 - 3.59 (m, 2 H), 3.08
-3.21 (m, 4 H), 2.67 - 2.94 (m, 4 H), 2.61 - 2.67 (m, 3 H), 1.21 (t, J=7.00 Hz, 3 H)

LCMS (ESI+): m/z 379.2 (M+H)
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To a solution of Compound 1 (1 g, 6.62 mmol) and Compound 1A (821.88 mg, 7.28 mmol, 579.60 uL) in THF (20 mL) was added K2CO3
(2.74 g, 19.85 mmol). The mixture was stirred at 70°C for 1 hr. LC-MS showed Compound 1 was consumed and 96% of desired
compound was detected. The reaction mixture was filtered and the filtrate was dried under vacuum to afford Compound 2 (1.42 g, crude)
as a yellow solid. MS-ESI (m/z) calcd for C10H10CINO3 [M+H] *: 228.0/230.0 Found 227.8/229.6.

To a solution of Compound 2 (700 mg, 3.07 mmol) and Compound 2A (421.82 mg, 3.07 mmol, 402.50 uL) in ACN (20 mL) was added
POCIs (1.41 g, 9.22 mmol, 859.87 uL). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 2 was consumed and
37% of desired compound was detected. The reaction mixture was concentrated under reduced pressure to remove solvent. The residue
was diluted with EtOAc 10 mL and then was poured into saturated Na2COs solution to pH = 8 ~ 9, the mixture was extracted with EtOAc
(10 mL * 3). The combined organic layers were dried over Na2SO4, filtered and concentrated under reduced pressure to give a residue.
The residue was purified by flash silica gel chromatography (ISCO®; 20 g SepaFlash® Silica Flash Column, Eluent of 0~10% Ethyl
acetate/Petroleum ether gradient @80 mL/min) to afford Compound 3 (500 mg, 1.49 mmol, 48.47% yield, 98% purity) as a yellow solid.
MS-ESI (m/z) calcd for C1sH17CIN202 [M+H] *:329.1/331.0 Found 329.1/331.1.

To a solution of Compound 3 (200 mg, 608.29 umol) and Compound 3A (62.87 mg, 729.94 ymol) in DMF (2 mL) was added K2CO3
(252.21 mg, 1.82 mmol). The mixture was stirred at 80°C for 1 hr. LC-MS and HPLC showed Compound 3 was consumed and 27% of
desired compound was detected. The reaction mixture was filtered. The filtrate was purified by Prep-HPLC (TFA condition; column:
Phenomenex luna C18 100*40mm*5 um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 10% - 40% B over 8.0 min) to afford CW-20
(99.35 mg, 197.33 umol, 32.44% yield, 97.82% purity, TFA salt) as a white solid.

1H NMR (METHANOL-ds, 400 MHz): & ppm 8.12 (d, J = 8.1 Hz, 1H), 7.59 (s, 1H), 7.56 - 7.48 (m, 1H), 7.44 (d, J = 8.3 Hz, 1H), 7.39 (dd,
J=1.4,7.7 Hz, 1H), 7.22 (d, J = 7.8 Hz, 1H), 7.14 (dt, J = 0.9, 7.6 Hz, 1H), 4.24 - 3.98 (m, 2H), 3.52 - 3.37 (m, 2H), 3.10 (br d, J = 4.6
Hz, 4H), 2.67 (br dd, J = 4.6, 12.2 Hz, 2H), 2.55 (s, 5H), 1.21 (t, J = 7.0 Hz, 3H)

LCMS (ESI+): m/z 379.2 (M+H)
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To a solution of Compound 1 (1 g, 6.62 mmol) in THF (20 mL) was added K2COs (2.74 g, 19.85 mmol) was added Compound 1A
(821.88 mg, 7.28 mmol, 579.60 pL) at 20°C. The mixture was stirred at 70°C for 1 hr. LC-MS showed Compound 1 was consumed and
97% of desired compound was detected. The reaction mixture was filtered to afford Compound 2 (1.4 g, crude) as a yellow solid. MS-
ESI (m/z) calcd for C10H10CINO3 [M+H] *:228.0/230.0 Found 227.8/230.0.

To a solution of Compound 2 (700 mg, 3.07 mmol) and Compound 2A (464.00 mg, 3.38 mmol, 442.75 uL) in ACN (10 mL) was added
POCIs (1.41 g, 9.22 mmol, 859.87 uL). The mixture was stirred at 80°C for 7 hrs. LC-MS showed Compound 2 was consumed and 39%
of desired compound was detected. The reaction mixture was concentrated under reduced pressure to remove solvent. The residue
was diluted with EtOAc 10 mL and then was poured into saturated Na2COs solution to pH = 8 ~ 9, the mixture was extracted with EtOAc
(10 mL * 3). The combined organic layers were dried over Na2S0Os, filtered and concentrated under reduced pressure to give a residue.
The residue was purified by flash silica gel chromatography (ISCO®; 12 g SepaFlash® Silica Flash Column, Eluent of 0~10% Ethyl
acetate/Petroleum ether gradient @ 80 mL/min) to afford Compound 3 (450 mg, 1.34 mmol, 43.62% yield, 98% purity) as a yellow solid.
MS-ESI (m/z) calcd for C1sH17CIN202 [M+H] *: 329.1/331.0 Found 329.1/331.0.

To a solution of Compound 3 (150 mg, 456.22 umol) and Compound 3A (47.16 mg, 547.46 pymol) in DMF (2 mL) was added K2CO3
(189.15 mg, 1.37 mmol). The mixture was stirred at 80°C for 1 hr. LC-MS showed Compound 3 was consumed and 64% of desired
compound was detected. The reaction mixture was filtered. The filtrate was purified by Prep-HPLC (TFA condition; column: Phenomenex
luna C18 100*40mm*5 um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient; 10% - 40% B over 8.0 min) to afford CW-21 (123.62 mg,
250.63 umol, 54.94% yield, 99.85% purity, TFA salt) as a white solid.

1H NMR (METHANOL-d4, 400 MHz): & ppm 8.03 (s, 1H), 7.79 - 7.66 (m, 2H), 7.53 (t, J = 7.9 Hz, 1H), 7.40 (dd, J = 1.3, 7.8 Hz, 1H), 7.23
(d, J = 8.4 Hz, 1H), 7.14 (t, J = 7.5 Hz, 1H), 4.29 - 3.95 (m, 2H), 3.61 - 3.41 (m, 2H), 3.22 - 3.08 (M, 4H), 2.86 - 2.57 (m, 4H), 2.51 (s, 3H),
1.21 (t, J = 7.0 Hz, 3H)

LCMS (ESI+): m/z 379.2 (M+H)
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To a solution of Compound 1 (500 mg, 3.31 mmol) and Compound 1A (410.94 mg, 3.64 mmol, 289.80 uL) in THF (5 mL) was added
K2COs3 (1.37 g, 9.92 mmol). The mixture was stirred at 70°C for 1 hr. LC-MS showed Compound 1 was consumed and 92% of desired
compound was detected. The reaction mixture was filtered and concentrated under reduced pressure to afford Compound 2 (1 g, crude)
as a white solid. MS-ESI (m/z) calcd for C10H10CINO3 [M+H] *: 228.0/230.0 Found 228.2/230.2.
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To a solution of Compound 2 (500 mg, 2.20 mmol) and Compound 2A (301.30 mg, 2.20 mmol, 287.50 uL) in ACN (10 mL) was added
POCIs (1.01 g, 6.59 mmol, 614.18 uL). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 2 was consumed and
54% of desired compound was detected. The reaction mixture was concentrated under reduced pressure to remove solvent. The reaction
mixture was diluted with saturated NaHCO3 solution 20 mL and extracted with EtOAc (20 mL * 3), the combined organic layer was dried
over anhydrous Na2SOy, filtered and concentrated under reduced pressure to give a residue. The residue was purified by flash silica gel
chromatography (ISCO®; 20 g SepaFlash® Silica Flash Column, Eluent of 10% Ethyl acetate/Petroleum ether gradient @ 80 mL/min) to
afford Compound 3 (100 mg, 304.14 pymol, 13.85% yield) as a white solid. MS-ESI (m/z) calcd for C1gH17CIN202 [M+H] *: 329.1/331.0
Found 328.9/330.9.

To a solution of Compound 3 (100 mg, 304.14 pmol) in DMF (2 mL) was added K2COs3 (126.10 mg, 912.43 pmol) and Compound 3A
(52.39 mg, 608.29 ymol). The mixture was stirred at 80°C for 1 hr. LC-MS showed Compound 3 was consumed and 33% of desired
compound was detected. The reaction mixture was filtered. The filtrate was purified by Prep-HPLC (column: Phenomenex luna C18
100*40mm™*5 um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 10% - 40% B over 8.0 min) to afford CW-22 (49.06 mg, 99.48 umol,
32.71% yield, 99.86% purity, TFA salt) as a white solid.

1H NMR (METHANOL-da, 400 MHz): & ppm 7.66 - 7.79 (m, 1 H), 7.57 - 7.64 (m, 1 H), 7.48 - 7.55 (m, 1 H), 7.33 - 7.43 (m, 2 H), 7.23 (d,
J=8.25 Hz, 1 H), 7.14 (td, J=7.60, 1.06 Hz, 1 H), 4.04 - 4.22 (m, 2 H), 3.41 - 3.51 (m, 2 H), 3.13 (t, J=5.13 Hz, 4 H), 2.80 (s, 3 H), 2.67 -
2.77 (m, 2 H), 2.55 - 2.65 (m, 2 H), 1.23 (t, J=6.94 Hz, 3 H)

LCMS (ESI+): m/z 379.2 (M+H)
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To a solution of Compound 1A (900 mg, 5.88 mmol) and Etl (1.10 g, 7.05 mmol, 564.08 pL) in DMF (20 mL) was added K2COs (2.44 g,
17.63 mmol). The mixture was stirred at 80°C for 2 hrs. TLC (SiOz, Petroleum ether: Ethyl acetate=5:1, Rf (P1) =0.43) indicated
Compound 1A was consumed and one major new spot with larger polarity was detected. The reaction mixture was diluted with H20 20
mL and extracted with EtOAc (20 mL * 3). The combined organic layers were washed with brine (50 mL * 1), dried over anhydrous
Na2SO0g4, filtered and concentrated under reduced pressure to afford Compound 2A (1 g, crude) as a yellow oil.

To a solution of Compound 2A (1.10 g, 6.07 mmol) in EtOH (40 mL) and H20 (10 mL) was added Fe (1.02 g, 18.21 mmol) and NH4Cl
(1.62 g, 30.36 mmol). The mixture was stirred at 80°C for 1 hr. TLC (SiOz, Petroleum ether: Ethyl acetate=5:1, Rf (P1) = 0.41) indicated
Compound 2A was consumed and one major new spot with larger polarity was detected. The reaction mixture was filtered and then the
mixture was poured into saturated NaHCOs solution to pH = 8 ~ 9, then the mixture was extracted with EtOAc (10 mL * 3). The combined
organic layers were dried over anhydrous Na2SOs4, filtered and concentrated under reduced pressure to give a residue to afford
Compound 3A (600 mg, crude) as a yellow oil.

1H NMR (DMSO-ds, 400 MHz): & ppm 6.73 - 6.63 (m, 1H), 6.55 - 6.48 (m, 1H), 6.35 (d, J = 7.4 Hz, 1H), 4.70 (s, 2H), 3.76 (g, J = 7.0 Hz,
2H), 2.13 (s, 3H), 1.31 (t, J = 7.0 Hz, 3H)

MS-ESI (m/z) calcd for CoH13NO [M+H] *: 152.1 Found 152.5.

To a solution of Compound 3A (150 mg, 702.19 pymol) and Compound 3B (106.17 mg, 702.19 pmol) in ACN (3 mL) was added POCIs
(323.01 mg, 2.11 mmol, 196.36 yL). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 3A was consumed and
59% of desired compound was detected. The reaction mixture was concentrated under reduced pressure to remove solvent. The residue
was diluted with EtOAc 5 mL and then was poured into saturated Na2CO3 solution to pH = 8 ~ 9, the mixture was extracted with EtOAc
(5 mL * 3). The combined organic layers were dried over Na2SO04, filtered and concentrated under reduced pressure to give a residue.
The residue was purified by flash silica gel chromatography (ISCO®; 4 g SepaFlash® Silica Flash Column, Eluent of 0~8% Ethyl
acetate/Petroleum ether gradient @ 60 mL/min) to afford Compound 4A (140 mg, 400.25 pmol, 57.00% yield, 94% purity) as a yellow
solid. MS-ESI (m/z) calcd for C1sH17CIN202 [M+H] *: 329.1/331.0 Found 329.1/331.2.

To a solution of Compound 4A (140 mg, 425.80 ymol) and Compound 4B (55.01 mg, 638.70 ymol) in DMF (2 mL) was added K2CO3
(176.54 mg, 1.28 mmol). The mixture was stirred at 80°C for 1 hr. LC-MS showed Compound 4A was consumed and 32% of desired
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compound was detected. The reaction mixture was filtered. The filtrate was purified by Prep-HPLC (TFA condition; column: Phenomenex
Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 5% - 40% B over 8.0 min) to afford CW-23 (47.57 mg, 96.41
pumol, 22.64% vyield, 99.81% purity, TFA salt) as a pale blue solid.

H NMR (METHANOL-ds, 400 MHz): & ppm 8.26 (dd, J = 0.8, 7.9 Hz, 1H), 7.96 - 7.86 (m, 1H), 7.81 (d, J = 8.1 Hz, 1H), 7.62 (t, J = 7.6
Hz, 1H), 7.46 - 7.36 (m, 1H), 7.30 - 7.18 (m, 2H), 4.06 - 3.86 (m, 1H), 3.74 - 3.58 (m, 1H), 3.47 (s, 2H), 3.20 - 3.03 (m, 4H), 2.76 - 2.64
(m, 2H), 2.61 - 2.47 (m, 2H), 2.40 (s, 3H), 1.01 (t, J = 7.1 Hz, 3H)

LCMS (ESI+): m/z 379.1 (M+H)
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To a solution of Compound 1(1g,6. 53 mmol) and Etl (1 22 g, 7.84 mmol, 626.76 pL) in DMF (20 mL) was added K2COs (2.71 g, 19.59
mmol) at 20°C. The mixture was stirred at 80°C for 2 hrs. TLC (SiOz2, Petroleum ether: Ethyl acetate=5:1, Rf (P1) = 0.35, plate1) indicated
Compound 1 was consumed and one major new spot with larger polarity was detected. The reaction mixture was diluted with H20 20
mL and extracted with EtOAc (20 mL * 3). The combined organic layers were washed with brine (50 mL * 1), dried over anhydrous
Na2SOq, filtered and concentrated under reduced pressure to give a residue to afford Compound 2 (1.1 g, crude) as a yellow oil.

H NMR (DMSO-ds, 400 MHz): & ppm 7.76 (d, J = 8.3 Hz, 1H), 7.16 (s, 1H), 6.89 (dd, J = 0.8, 8.3 Hz, 1H), 4.18 (q, J = 6.9 Hz, 2H), 2.37
(s, 3H), 1.33 (t, J = 7.0 Hz, 3H)

MS-ESI (m/z) calcd for CoH11NO3 [M+H] *: 182.0 Found 182.4

To a solution of Compound 2 (1.1 g, 6.07 mmol) in EtOH (40 mL) and H20 (10 mL) was added Fe (1.02 g, 18.21 mmol) and NH4Cl (1.62
g, 30.36 mmol). The mixture was stirred at 80°C for 1 hr. TLC (SiOz, Petroleum ether: Ethyl acetate=5:1, Rf (P1) = 0.43, plate1) indicated
Compound 2 was consumed and one major new spot with larger polarity was detected. The reaction mixture was filtered and then the
mixture was poured into saturated NaHCOs solution to pH = 8~9, then the mixture was extracted with EtOAc (10 mL * 3). The combined
organic layers were dried over anhydrous Na2SOy4, filtered and concentrated under reduced pressure to afford Compound 3 (620 mg,
crude) as a yellow oil.

1H NMR (DMSO-ds, 400 MHz): & ppm 6.59 (s, 1H), 6.54 - 6.49 (m, 1H), 6.49 - 6.44 (m, 1H), 4.40 (br s, 2H), 3.96 (g, J = 6.9 Hz, 2H), 2.15
(s, 3H), 1.32 (t, J = 6.9 Hz, 3H)

MS-ESI (m/z) calcd for CoH13NO [M+H] *: 152.1 Found 152.5

To a solution of Compound 3 (150 mg, 702.19 pymol) and Compound 3A (106.17 mg, 702.19 ymol) in ACN (3 mL) was added POCIs
(323.01 mg, 2.11 mmol, 196.36 pL). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 3 was consumed and 61%
of desired compound was detected. The reaction mixture was concentrated under reduced pressure to remove solvent. The residue
was diluted with EtOAc 5 mL and then was poured into saturated Na2COs solution to pH = 8~9, the mixture was extracted with EtOAc (5
mL * 3). The combined organic layers were dried over Na2SOzx, filtered and concentrated under reduced pressure to give a residue. The
residue was purified by flash silica gel chromatography (ISCO®; 4 g SepaFlash® Silica Flash Column, Eluent of 0~8% Ethyl
acetate/Petroleum ether gradient @ 60 mL/min) (SiO2, Petroleum ether: Ethyl acetate=3:1, Rf (P1) = 0.51, plate1) to afford Compound
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4 (140 mg, 417.28 pmol, 59.43% vyield, 98% purity) as a yellow solid. MS-ESI (m/z) calcd for C1sH17CIN202 [M+H] *: 329.1/331.0 Found
329.0/331.0.

To a solution of Compound 4 (140 mg, 425.80 umol) and Compound 4A (55.01 mg, 638.70 pymol) in DMF (2 mL) was added K2CO3
(176.54 mg, 1.28 mmol). The mixture was stirred at 80°C for 1 hr. LC-MS showed Compound 4 was consumed and 34% of desired
compound was detected. The reaction mixture was filtered. The filtrate was purified by Prep-HPLC (TFA condition; column: Phenomenex
Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 5%-40% B over 8.0 min) to afford CW-24 (87.8 mg, 177.65
pumol, 41.72% vyield, 99.65% purity, TFA salt) as a pale blue solid.

H NMR (METHANOL-ds, 400 MHz): & ppm 8.29 - 8.19 (m, 1H), 7.94 - 7.84 (m, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.63 - 7.54 (m, 1H), 7.26
(d, J=7.9 Hz, 1H), 7.05 (s, 1H), 6.96 (d, J = 7.8 Hz, 1H), 4.20 - 4.00 (m, 2H), 3.48 - 3.36 (m, 2H), 3.10 (t, J = 5.1 Hz, 4H), 2.73 - 2.61 (m,
2H), 2.59 - 2.49 (m, 2H), 2.45 (s, 3H), 1.20 (t, J = 6.9 Hz, 3H)

13C NMR (METHANOL-d4, 101 MHz): 5 ppm 162.3, 153.8, 153.5, 146.6, 141.7, 134.8, 129.4, 127.3, 126.7, 126.4, 122.3, 121.1, 120.7,
113.6, 64.0, 49.0, 43.1,20.4, 13.6

LCMS (ESI+): m/z 379.2 (M+H)

HRMS (TOF MS+): calcd for C22H27N4O2 [M+H]*: 379.2134 Found 379.2119
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To a solution of Compound 1 (150 mg, 702.19 pymol) and Compound 1A (106.17 mg, 702.19 ymol) in ACN (3 mL) was added POCIs
(323.01 mg, 2.11 mmol, 196.36 yL). The mixture was stirred at 80°C for 12 hrs. LC-MS showed 11% of Compound 1 remained and
40% of desired compound was detected. The reaction mixture was concentrated under reduced pressure to remove solvent. The reaction
mixture was diluted with H20 10 mL and extracted with EtOAc (10 mL * 3), the combined organic layer was dried over anhydrous Na2S0Ox4,
filtered and concentrated under reduced pressure to give a residue. The residue was purified by flash silica gel chromatography (ISCO®;
10 g SepaFlash® Silica Flash Column, Eluent of 10% Ethyl acetate/Petroleum ether gradient @ 60 mL/min) to afford Compound 2 (100
mg, 304.14 pmol, 43.31% yield) as a pale yellow solid. MS-ESI (m/z) calcd for C1sH17CIN202 [M+H] *: 329.1/331.0 Found 329.1/331.1.

To a solution of Compound 2 (100 mg, 304.14 umol) and Compound 2A (52.39 mg, 608.29 pymol) in DMF (2 mL) was added K2CO3
(126.10 mg, 912.43 pymol). The mixture was stirred at 80°C for 0.5 hr. LC-MS showed Compound 2 was consumed and 37% of desired
compound was detected. The reaction mixture was filtered. The filtrate was purified by Prep-HPLC (column: Phenomenex Luna C18
100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 5% - 40% B over 8.0 min) to afford CW-25 (65.27 mg, 132.38 umol,
43.53% vyield, 99.89% purity, TFA salt) as a white solid.

1H NMR (METHANOL-ds, 400 MHz): & ppm 8.24 (d, J=7.88 Hz, 1 H), 7.84 - 7.95 (m, 1 H), 7.75 - 7.82 (m, 1 H), 7.60 (t, J=7.57 Hz, 1 H),
7.33 (br d, J=8.38 Hz, 1 H), 7.22 (d, J=1.88 Hz, 1 H), 7.11 (d, J=8.38 Hz, 1 H), 3.98 - 4.17 (m, 2 H), 3.38 - 3.60 (m, 2 H), 3.00 - 3.18 (m,
4 H), 2.48 - 2.82 (m, 4 H), 2.38 (s, 3 H), 1.19 (t, J=7.00 Hz, 3 H)

LCMS (ESI+): m/z 379.2 (M+H)
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To a solution of Compound 1A (150.00 mg, 702.19 pmol) and Compound 1B (106.17 mg, 702.19 pmol) in ACN (3 mL) was added
POCIs (323.01 mg, 2.11 mmol, 196.36 pyL). The mixture was stirred at 80°C for 12 hrs. LC-MS showed 11% of Compound 1A was
remained and 67% of desired compound was detected. The reaction mixture was concentrated under reduced pressure to remove
solvent. The reaction mixture was diluted with H20 10 mL and extracted with EtOAc (10 mL * 3), the combined organic layer was dried
over anhydrous Na2SOy, filtered and concentrated under reduced pressure to give a residue. The residue was purified by flash silica gel
chromatography (ISCO®; 10 g SepaFlash® Silica Flash Column, Eluent of 10% Ethyl acetate/Petroleum ether gradient @ 80 mL/min) to
afford Compound 2A (100 mg, 304.14 umol, 43.31% yield) as a pale yellow solid. MS-ESI (m/z) calcd for C1sH17CIN202 [M+H] *:
329.1/331.1 Found 329.1/331.2.

To a solution of Compound 2A (100 mg, 304.14 ymol) and Compound 2B (52.39 mg, 608.29 ymol) in DMF (2 mL) was added K2CO3
(126.10 mg, 912.43 ymol). The mixture was stirred at 80°C for 0.5 hr. LC-MS showed Compound 2A was consumed and 33% of desired
compound was detected. The reaction mixture was filtered. The residue was purified by Prep-HPLC (column: Phenomenex Luna C18
100*30mm*5um; mobile phase: [H20 (0.1% TFA)-ACN]; gradient: 5%-40% B over 8.0 min) to afford CW-26 (60.05 mg, 121.93 ymol,
40.09% yield, 100% purity, TFA salt) as a white solid.

H NMR (METHANOL-ds, 400 MHz): & ppm 8.25 (dd, J=7.94, 1.06 Hz, 1 H), 7.85 - 7.94 (m, 1 H), 7.76 - 7.84 (m, 1 H), 7.55 - 7.66 (m, 1
H), 7.42 (t, J=8.00 Hz, 1 H), 7.05 (t, J=7.50 Hz, 2 H), 3.95 - 4.25 (m, 2 H), 3.32 - 3.54 (m, 2 H), 3.12 (br s, 4 H), 2.67 - 2.92 (m, 2 H), 2.36
-2.57 (m, 2 H), 2.17 (s, 3 H), 1.19 (t, J=7.00 Hz, 3 H)

LCMS (ESI+): m/z 379.2 (M+H)
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To a solution of Compound 1 (1 g, 6.53 mmol) and Etl (1.22 g, 7.84 mmol, 626.76 pL) in DMF (40 mL) was added K2CO3 (2.71 g, 19.59
mmol) at 20°C. The mixture was stirred at 80°C for 2 hrs. LC-MS showed Compound 1 was consumed and 27% of desired compound
was detected. The reaction mixture was diluted with H20 (20 mL) and extracted with EtOAc (20 mL * 3). The combined organic layers
were washed with brine (50 mL * 1), dried over anhydrous Na2SOx4, filtered and concentrated under reduced pressure to afford Compound
2 (1 g, crude) as a yellow oil. MS-ESI (m/z) calcd for CoH11NOs [M+H] *: 182.1 Found 182.4. To a solution of Compound 2 (1 g, 5.52
mmol) in EtOH (20 mL) and H20 (5 mL) was added Fe (924.65 mg, 16.56 mmol) and NH4Cl (1.48 g, 27.60 mmol). The mixture was
stirred at 80°C for 1 hr. LC-MS showed Compound 2 was consumed and 76% of desired compound was detected. The reaction mixture
was filtered and then the mixture was poured into saturated NaHCO3 solution to pH = 8 ~ 9, then the mixture was extracted with EtOAc
(10 mL * 3). The combined organic layers were dried over anhydrous Naz2SOu, filtered and concentrated under reduced pressure to afford
Compound 3 (700 mg, crude) as a yellow oil. MS-ESI (m/z) calcd for CoH13NO [M+H] *: 152.1 Found 152.5. To a solution of Compound
3 (150 mg, 702.19 pmol) and Compound 3A (106.17 mg, 702.19 umol) in ACN (3 mL) was added POCIs (323.01 mg, 2.11 mmol, 196.36
ML). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 3 was consumed and 51% of desired compound was
detected. The reaction mixture was concentrated under reduced pressure to remove solvent. The residue was diluted with EtOAc 5 mL
and then was poured into saturated Na2COs solution to pH = 8 ~ 9, the mixture was extracted with EtOAc (5 mL * 3). The combined
organic layers were dried over Na2SO4, filtered and concentrated under reduced pressure to give a residue. The residue was purified by
flash silica gel chromatography (ISCO®; 4 g SepaFlash® Silica Flash Column, Eluent of 0~8% Ethyl acetate/Petroleum ether gradient @
60 mL/min) to afford Compound 4 (120 mg, 357.67 ymol, 50.94% yield, 98% purity) as a yellow solid. MS-ESI (m/z) calcd for
C18H17CIN202 [M+H] *: 329.1/331.1 Found 329.2/331.2. To a solution of Compound 4 (120 mg, 364.97 ymol) and Compound 4A (87.71
mg, 437.97 ymol) in DMF (2 mL) was added K2COs3 (151.32 mg, 1.09 mmol). The mixture was stirred at 80°C for 12 hrs. LC-MS showed
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Compound 4 was consumed and 28% of desired compound was detected. The reaction mixture was diluted with H20 2 mL and extracted
with EtOAc (2 mL * 3). The combined organic layers were washed with brine (3 mL * 1), dried over anhydrous Na2SOu, filtered and
concentrated under reduced pressure to give a residue. The residue was purified by flash silica gel chromatography (ISCO®; 4 g
SepaFlash® Silica Flash Column, Eluent of 0~8% Ethyl acetate/Petroleum ether gradient @ 60 mL/min) to afford Compound 5 (120 mg,
204.63 pmol, 56.07% yield, 84% purity) as a yellow oil. MS-ESI (m/z) calcd for C2sH3sN4O4 [M+H] *: 493.3 Found 493.2. To a solution
of Compound 5 (120 mg, 243.60 ymol) in DCM (2 mL) was added TFA (555.52 mg, 4.87 mmol, 361.90 pL). The mixture was stirred at
20°C for 1 hr. LC-MS showed Compound 5 was consumed and 82% of desired compound was detected. The reaction mixture was
concentrated under reduced pressure to remove solvent. The residue was purified by Prep-HPLC (TFA condition; column: Phenomenex
Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 10% - 40% B over 10.0 min) to afford B-27 (31.36 mg,
61.40 uymol, 88.86% yield, 99.17% purity, TFA) as a yellow gum.

H NMR (METHANOL-d4 400MHz): & ppm 8.27 - 8.18 (m, 1H), 7.93 - 7.83 (m, 1H), 7.77 (d, J = 8.1 Hz, 1H), 7.58 (t, J = 7.6 Hz, 1H),
7.27 -7.17 (m, 1H), 7.05 (s, 1H), 6.96 (d, J = 7.9 Hz, 1H), 4.18 - 4.03 (m, 2H), 4.00 - 3.66 (m, 1H), 3.38 - 3.32 (m, 1H), 3.25 - 3.16 (m,
1H), 3.12 (br d, J = 12.4 Hz, 1H), 3.04 - 2.93 (m, 2H), 2.92 - 2.83 (m, 1H), 2.82 - 2.69 (m, 1H), 2.61 (br t, J = 11.4 Hz, 1H), 2.50 - 2.41
(m, 3H), 1.24 - 1.16 (m, 3H), 0.84 - 0.70 (m, 3H)

LCMS (ESI+): m/z 393.2 (M+H)
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To a solution of Compound 1 (200 mg, 1.10 mmol) and Etl (206.59 mg, 1.32 mmol, 105.94 uL) in DMF (3 mL) was added K2COs (457.66
mg, 3.31 mmol). The mixture was stirred at 80°C for 1 hr. LC-MS showed Compound 1 was consumed and 33% of desired compound
was detected. The reaction mixture was diluted with H20 3 mL and extracted with EtOAc (3 mL * 3). The combined organic layers were
washed with brine (6 mL * 1), dried over anhydrous Na2SOu, filtered and concentrated under reduced pressure to afford Compound 2
(240 mgq, crude) as a yellow oil. MS-ESI (m/z) calcd for C11H1sNO3 [M+H] *: 210.1 Found 210.2. To a solution of Compound 2 (240 mg,
1.15 mmol) in EtOH (1.2 mL) and H20 (0.3 mL) was added Fe (192.16 mg, 3.44 mmol) and NH4ClI (306.77 mg, 5.74 mmol). The mixture
was stirred at 80°C for 1 hr. LC-MS showed Compound 2 was consumed and 90% of desired compound was detected. The reaction
mixture was filtered and the filtrate was poured into saturated NaHCO3 solution to pH = 8 ~ 9 and extracted with EtOAc (3 mL * 3). The
combined organic layers were dried over anhydrous Na2SOx, filtered and concentrated under reduced pressure to afford Compound 3
(180 mg, crude) as a yellow oil. MS-ESI (m/z) calcd for C11H17NO [M+H] *: 180.1 Found 180.2. To a solution of Compound 3 (100 mg,
468.13 pmol) and Compound 3A (100.70 mg, 561.75 pmol) in ACN (2 mL) was added POCIs (215.34 mg, 1.40 mmol, 130.90 yL). The
mixture was stirred at 80°C for 1 hr. LC-MS showed Compound 3 was consumed and 51% of desired compound was detected. The
reaction mixture was concentrated under reduced pressure to remove solvent. The residue was diluted with EtOAc 3 mL and then the
mixture was poured into saturated Na2COs solution to pH = 8 ~ 9, the mixture was extracted with EtOAc (3 mL * 3). The combined organic
layers were dried over Naz2SOzs, filtered and concentrated under reduced pressure to give a residue. The residue was purified by flash
silica gel chromatography (ISCO®; 4 g SepaFlash® Silica Flash Column, Eluent of 0~10% Ethyl acetate/Petroleum ether gradient @ 60
mL/min) to afford Compound 4 (90 mg, 234.56 ymol, 50.11% vyield, 93% purity) as a yellow oil. MS-ESI (m/z) calcd for C20H21CIN202
[M+H] *: 357.1/359.1 Found 357.2/359.2. To a solution of Compound 4 (70 mg, 196.16 uymol) and Compound 4A (47.14 mg, 235.40
pmol,) in ACN (2 mL) was added K2CO3 (81.33 mg, 588.49 pmol) and Nal (5.88 mg, 39.23 ymol). The mixture was stirred at 80°C for 1
hr. LC-MS showed Compound 4 was consumed and 48% of desired compound was detected. The reaction mixture was concentrated
under reduced pressure to remove solvent. The residue was diluted with H20 2 mL and extracted with EtOAc (2 mL * 3). The combined
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organic layers were washed with brine (5 mL * 1), dried over anhydrous Na2SOs, filtered and concentrated under reduced pressure to
afford Compound 5 (80 mg, crude) as a yellow oil. MS-ESI (m/z) calcd for CaoH40N4O4 [M+H] *: 521.3 Found 521.4. To a solution of
Compound 5 (80 mg, 153.65 pymol) in DCM (2 mL) was added TFA (350.39 mg, 3.07 mmol, 228.27 yL). The mixture was stirred at 20°C
for 1 hr. LC-MS and HPLC showed Compound 5 was consumed and 60% of desired compound was detected. The reaction mixture
was concentrated under reduced pressure to remove solvent. The residue was purified by Prep-HPLC (TFA condition; column:
Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 15% - 45% B over 8.0 min) to afford CW-28
(36.93 mg, 69.08 pymol, 44.96% yield, 100% purity, TFA) as a pale yellow gum.

1H NMR (METHANOL-d4 400MHz): & ppm 8.23 (dd, J = 1.4, 7.9 Hz, 1H), 7.93 - 7.85 (m, 1H), 7.78 (br d, J = 7.9 Hz, 1H), 7.64 - 7.55
(m, 1H), 7.39 (dd, J = 1.8, 8.5 Hz, 1H), 7.24 (dd, J = 2.3, 9.3 Hz, 1H), 7.18 - 7.11 (m, 1H), 4.17 - 4.01 (m, 2H), 4.01 - 3.76 (m, 1H), 3.35
-3.16 (m, 2H), 3.14 - 3.05 (m, 1H), 3.01 - 2.89 (m, 3H), 2.78 (br d, J = 12.6 Hz, 1H), 2.71 - 2.45 (m, 2H), 1.34 - 1.24 (m, 6H), 1.20 (dt, J
=2.4,7.0 Hz, 3H), 0.78 - 0.64 (m, 3H)

LCMS (ESI+): m/z 421.3 (M+H)
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To a solution of Compound 1 (1 g, 7.34 mmol, 1.01 mL) in AcOH (10 mL) was added HNO3 (810 mg, 8.36 mmol, 578.57 uL, 65% purity)
at 0°C. The mixture was stirred at 20°C for 1 hr. LC-MS showed Compound 1 was consumed and 45% of desired compound was
detected. The reaction mixture was poured into saturated NaHCO3 solution (20 mL) and extracted with EtOAc (10 mL * 3). The combined
organic layers were dried over anhydrous Na2SOz4, filtered and concentrated under reduced pressure to give a residue. The residue was
purified by flash silica gel chromatography (ISCO®; 20 g SepaFlash® Silica Flash Column, Eluent of 0~3% Ethyl acetate/Petroleum ether
gradient @ 80mL/min) to afford Compound 2 (330 mg, 1.78 mmol, 24.31% vyield, 98% purity) as a yellow oil. MS-ESI (m/z) calcd for
CoH11NO3 [M-H]: 180.1 Found 180.5. 'TH NMR (DMSO-d6 400MHz): & ppm 10.78 (br s, 1H), 7.85 (d, J = 8.6 Hz, 1H), 6.98 (d, J = 1.5 Hz,
1H), 6.89 (dd, J = 1.6, 8.6 Hz, 1H), 2.90 (id, J = 6.9, 13.8 Hz, 1H), 1.18 (d, J = 6.9 Hz, 6H) Compound 2A (450 mg, 2.31 mmol, 31.46%
yield, 93% purity) as a yellow oil. MS-ESI (m/z) calcd for CoH11NO3 [M-H]: 180.0 Found 180.5

Spectrum:
TH NMR ET88248-523-P1C DMSO-d6 400MHz

6 ppm 10.66 (s, 1H), 7.80 (d, J = 8.9 Hz, 1H), 6.88 (d, J = 2.6 Hz, 1H), 6.74 (dd, J = 2.6, 8.9 Hz, 1H), 3.45 (td, J = 6.8, 13.6 Hz, 1H), 1.23
-1.18 (m, 6H)

To a solution of Compound 2 (300 mg, 1.66 mmol) and Etl (387.36 mg, 2.48 mmol, 198.64 uL) in DMF (2 mL) was added K2COs3 (686.50
mg, 4.97 mmol). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 2 was consumed and 28% of desired compound

was detected. The reaction mixture was diluted with H20 3 mL and extracted with EtOAc (3 mL * 3). The combined organic layers were
washed with brine (5 mL * 1), dried over anhydrous Na2SOu, filtered and concentrated under reduced pressure to afford Compound 3
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(320 mg, crude) as a yellow oil. MS-ESI (m/z) calcd for C11H1sNO3s [M+H] *: 210.1 Found 210.5. To a solution of Compound 3 (220 mg,
1.05 mmol) in EtOH (4 mL) and H20 (1 mL) was added Fe (176.15 mg, 3.15 mmol) and NH4Cl (281.21 mg, 5.26 mmol). The mixture was
stirred at 80°C for 1 hr. LC-MS showed Compound 3 was consumed and 81% of desired compound was detected. The reaction mixture
was filtered and then poured into saturated Na2COs solution (5 mL) and extracted with EtOAc (3 mL * 3). The combined organic layers
were dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure to give Compound 4 (180 mg, crude) as a yellow
oil. MS-ESI (m/z) calcd for C11H17NO [M+H] *: 180.1 Found 180.2. To a solution of Compound 4 (100 mg, 468.13 pmol) and Compound
4A (100.70 mg, 561.75 uymol) in ACN (2 mL) was added POCIs (215.34 mg, 1.40 mmol, 130.90 pL). The mixture was stirred at 80°C for
1 hr. LC-MS showed Compound 4 was consumed and 32% of desired compound was detected. The reaction mixture was concentrated
under reduced pressure to remove solvent. The residue was diluted with EtOAc 3 mL and then poured into saturated Na2COs solution to
pH =8 ~ 9, the mixture was extracted with EtOAc (3 mL * 3). The combined organic layers were dried over anhydrous Na2SO, filtered
and concentrated under reduced pressure to give a residue. The residue was purified by flash silica gel chromatography (ISCO®; 4 g
SepaFlash® Silica Flash Column, Eluent of 0~10% Ethyl acetate/Petroleum ether gradient @ 60 mL/min) to afford Compound 5 (70 mg,
190.28 umol, 40.65% yield, 97% purity) as a yellow oil. MS-ESI (m/z) calcd for C20H21CIN202 [M+H] *: 357.1/359.1 Found 357.1/359.1.
To a solution of Compound 5 (50 mg, 140.12 ymol) and Compound 5A (33.67 mg, 168.14 umol) in ACN (2 mL) was added K2CO3
(58.10 mg, 420.35 pmol) and Nal (4.20 mg, 28.02 umol). The mixture was stirred at 80°C for 1 hr. LC-MS showed Compound 5 was
consumed and 49% of desired compound was detected. The reaction mixture was diluted with H20 (1 mL) and extracted with EtOAc (2
mL * 3). The combined organic layers were washed with brine (2 mL * 1), dried over anhydrous Na2SO4, filtered and concentrated under
reduced pressure to afford Compound 6 (70 mg, crude) as a yellow oil. MS-ESI (m/z) calcd for CzoH40N4O4 [M+H] *: 521.3 Found 521.4.
To a solution of Compound 6 (70 mg, 134.44 umol) in DCM (2 mL) was added TFA (306.60 mg, 2.69 mmol, 199.74 uL). The mixture
was stirred at 20°C for 1 hr. LC-MS and HPLC showed Compound 6 was consumed and 67% of desired compound was detected. The
reaction mixture was concentrated under reduced pressure to remove solvent. The residue was purified by Prep-HPLC (TFA condition;
column: Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 15% - 45% B over 8.0 min) to afford
CW-29 (21.06 mg, 39.23 pmol, 29.18% yield, 99.58% purity, TFA) as a pale yellow gum.

Spectrum:
TH NMR (METHANOL-d4 400MHz)

5 ppm 8.23 (d, J = 8.0 Hz, 1H), 7.93 - 7.84 (m, 1H), 7.77 (d, J = 8.1 Hz, 1H), 7.63 - 7.55 (m, 1H), 7.31 - 7.22 (m, 1H), 7.08 (s, 1H), 7.03
(brd, J = 8.0 Hz, 1H), 4.21 - 4.03 (m, 2H), 3.97 - 3.74 (m, 1H), 3.38 - 3.15 (m, 2H), 3.10 (br d, J = 11.6 Hz, 1H), 3.04 - 2.92 (m, 2H), 2.88
-2.76 (m, 1H), 2.76 - 2.59 (m, 2H), 2.58 - 2.47 (m, 1H), 1.32 (d, J = 6.9 Hz, 6H), 1.21 (dt, J = 2.9, 7.0 Hz, 3H), 0.76 - 0.69 (m, 3H)

LCMS (ESI+): m/z 421.3 (M+H)
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To a solution of Compound 1 (1 g, 4.59 mmol) and Etl (858.50 mg, 5.50 mmol, 440.26 pL) in DMF (20 mL) was added K2COs3 (1.90 g,
13.76 mmol). The mixture was stirred at 80°C for 12 hrs. TLC showed Compound 1 was consumed and one major new spot with lower
polarity was detected. The reaction mixture was diluted with H20 (20 mL) and extracted with EtOAc (20 mL * 3). The combined organic
layers were washed with brine (60 mL * 1), dried over anhydrous Na2SOu, filtered and concentrated under reduced pressure to afford
Compound 2 (1.1 g, crude) as a yellow oil. 'TH NMR (DMSO-d6 400MHz): & ppm 7.52 - 7.44 (m, 1H), 7.40 - 7.34 (m, 2H), 4.21 (q, J =
7.0 Hz, 2H), 1.28 (t, J = 7.0 Hz, 3H). To a solution of Compound 2 (1.1 g, 4.47 mmol) and Compound 2A (901.47 mg, 5.36 mmol) in
dioxane (20 mL) and H20 (4 mL) was added Pd(dppf)Cl2.CH2Cl2 (365.08 mg, 447.05 umol) and K2CO3 (1.85 g, 13.41 mmol). The mixture
was stirred at 80°C for 12 hrs under N2. LC-MS showed Compound 2 was consumed and 47% of desired compound was detected. The
reaction mixture was concentrated under reduced pressure to remove solvent. The residue was purified by flash silica gel
chromatography (ISCO®; 20 g SepaFlash® Silica Flash Column, Eluent of 0~5% Ethyl acetate/Petroleum ether gradient @ 100 mL/min)
to afford Compound 3 (900 mg, 4.34 mmol, 97.15% yield) as a yellow oil. MS-ESI (m/z) calcd for C11H13NOs [M+H] *: 208.1 Found
208.4. "H NMR (DMSO-d6 400MHz): & ppm 7.49 (t, J = 8.1 Hz, 1H), 7.24 (d, J = 8.4 Hz, 1H), 7.01 (d, J = 7.8 Hz, 1H), 5.21 (s, 1H), 4.91
(s, 1H), 4.17 (q, J = 7.0 Hz, 2H), 2.01 (s, 3H), 1.28 (t, J = 6.9 Hz, 3H). To a solution of Compound 3 (500 mg, 2.41 mmol) in MeOH (10
mL) was added Pd/C (300 mg, 10% purity) at 25°C. The mixture was stirred at 25°C for 4 hrs under H2 at 15psi. LC-MS showed
Compound 3 was consumed and 84% of desired compound was detected. The reaction mixture was filtered and then dried under
vacuum to afford Compound 4 (350 mg, crude) as a yellow oil. MS-ESI (m/z) calcd for C11H17NO [M+H] *: 180.1 Found 180.4. To a
solution of Compound 4 (100 mg, 468.13 pmol) and Compound 4A (100.70 mg, 561.75 pmol) in ACN (3 mL) was added POCiIs (215.34
mg, 1.40 mmol, 130.90 pL). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 4 was consumed and 55% of desired
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compound was detected. The reaction mixture was concentrated under reduced pressure to remove solvent. The residue was diluted
with EtOAc (3 mL) and then poured into saturated Na2COs solution to pH = 8 ~ 9, the mixture was extracted with EtOAc (3 mL * 3). The
combined organic layers were dried over Na2SOz4, filtered and concentrated under reduced pressure to give a residue. The residue was
purified by flash silica gel chromatography (ISCO®; 4 g SepaFlash® Silica Flash Column, Eluent of 0~5% Ethyl acetate/Petroleum ether
gradient @ 60 mL/min) to afford Compound § (90 mg, 237.08 pmol, 50.64% vyield, 94% purity) as a yellow solid. MS-ESI (m/z) calcd for
C20H21CIN202 [M+H] *: 357.1/359.1 Found 357.2/359.2. To a solution of Compound 5 (80 mg, 224.19 ymol) and Compound 5A (44.90
mg, 224.19 uymol) in ACN (2 mL) was added K2COs3 (92.95 mg, 672.56 umol) and Nal (3.36 mg, 22.42 pmol). The mixture was stirred at
80°C for 12 hrs. LC-MS showed Compound 5 was consumed and 48% of desired compound was detected. The reaction mixture was
concentrated under reduced pressure to remove solvent. The residue was purified by flash silica gel chromatography (ISCO®; 4 g
SepaFlash® Silica Flash Column, Eluent of 0~10% Ethyl acetate/Petroleum ether gradient @ 60 mL/min) to afford Compound 6 (60 mg,
102.56 pmol, 45.75% vyield, 89% purity) as a yellow oil. MS-ESI (m/z) calcd for C3oH40N4O4 [M+H] *: 521.3 Found 521.4. To a solution of
Compound 6 (60 mg, 115.24 ymol) in DCM (1 mL) was added TFA (262.80 mg, 2.30 mmol, 171.20 pyL). The mixture was stirred at 20°C
for 1 hr. LC-MS and HPLC showed Compound 6 was consumed and 88% of desired compound was detected. The reaction mixture
was concentrated under reduced pressure to remove solvent. The residue was purified by Prep-HPLC (TFA condition; column:
Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 15% - 45% B over 8.0 min) to afford CW-30
(26.06 mg, 48.75 umol, 42.30% yield, 100% purity, TFA) as a white solid.

H NMR (METHANOL-d4 400MHz): 5 ppm 8.23 (br d, J = 7.9 Hz, 1H), 7.96 - 7.85 (m, 1H), 7.80 (br d, J = 8.1 Hz, 1H), 7.64 - 7.55 (m,
1H), 7.51 (t, J = 8.1 Hz, 1H), 7.19 - 7.10 (m, 1H), 7.08 - 7.01 (m, 1H), 4.17 - 3.97 (m, 2H), 3.79 - 3.60 (m, 1H), 3.36 - 3.21 (m, 2H), 3.19
-3.10 (m, 1H), 3.08 - 2.88 (m, 3H), 2.85 - 2.51 (m, 3H), 1.33 - 1.26 (m, 3H), 1.23 - 1.07 (m, 6H), 0.90 - 0.65 (m, 3H)

LCMS (ESI+): m/z 421.3 (M+H)
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To a solution of Compound 1 (6 g, 26.05 mmol) and TEA (5.52 g, 54.58 mmol, 7.60 mL, 2.09 eq) in DCM (60 mL) was added Alloc-ClI
(3.45 g, 28.66 mmol, 3.04 mL) at 0°C, then the mixture was stirred at 0°C for 1 hr. LCMS showed 9% of Compound 1 was remained
and 48% of desired product was detected. The reaction was concentrated under vacuum. The residue was purified by flash silica gel
chromatography (ISCO®; 40 g SepaFlash® Silica Flash Column, Eluent of 0~30% Ethyl acetate/Petroleum ether gradient @ 100 mL/min)
to afford Compound 2 (4.69 g, 14.92 mmol, 57.26% yield) as a colourless oil. MS-ESI (m/z) calcd for C15sH26N205 [M+H] *: 315.2 Found
315.3. 'TH NMR ( CHLOROFORM-d6 400MHz): & ppm 5.87 - 6.02 (m, 1 H), 5.21 - 5.37 (m, 2 H), 4.63 (br s, 2 H), 4.36 (br s, 1 H) ,3.84 -
4.09 (m, 3 H), 3.59 -3.73 (m, 1 H), 3.40 (brs, 1 H), 3.11 (brs, 1 H), 2.99 (td, J=12.76, 3.38 Hz, 1 H), 2.85 (br d, J=1.38 Hz, 1 H), 1.79 -
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1.93 (m, 1 H), 1.73 (br d, J=2.00 Hz, 1 H), 1.47 (s, 9 H). To a solution of Compound 2 (3 g, 9.54 mmol) in DCM (30 mL) was added CBr4
(4.11 g, 12.41 mmol) and PPhs (3.25 g, 12.41 mmol) at 0°C, then the mixture was stirred at 0°C for 1 hr. TLC showed Compound 2 was
consumed and desired product was detected. The reaction was concentrated under vacuum. The residue was purified by flash silica gel
chromatography (ISCO®; 40 g SepaFlash® Silica Flash Column, Eluent of 0~20% Ethyl acetate/Petroleum ether gradient @ 40 mL/min)
to afford Compound 3 (2.9 g, 6.23 mmol, 65.25% yield, 81% purity) as a yellow oil. MS-ESI (m/z) calcd for C1sH25BrN204 [M+H-100] *:
277.1/279.1 Found 277.2/279.2. To a solution of Compound 3 (2.9 g, 7.69 mmol) in NaOH (6 M, 55.77 mL) was added Compound 3A
(1.35 g, 7.69 mmol) and TBAB (247.80 mg, 768.67 umol) at 20°C and the reaction was stirred at 20°C for 12 hrs. LCMS showed
Compound 3 was consumed and desired product was detected. The reaction was quenched with H20 (50 mL), extracted with EtOAc
(50 mL * 3), the organic layer was dried over anhydrous Na2SOs4, filtered and the filtrate was concentrated under vacuum. The residue
was purified by flash silica gel chromatography (ISCO®; 40 g SepaFlash® Silica Flash Column, Eluent of 0~20~30% Ethyl
acetate/Petroleum ether gradient @ 100 mL/min) to afford Compound 4 (1.56 g, 3.31 mmol, 43.04% yield, 100% purity) as a colourless
oil. MS-ESI (m/z) calcd for C21H37N5O7 [M+H] *: 472.3 Found 472.3. To a solution of Compound 4 (160 mg, 339.31 pymol) in THF (1.5
mL) and H20 (1.5 mL) was added PPh3 (266.99 mg, 1.02 mmol) at 20°C, then the mixture was stirred at 70°C for 2 hrs. LCMS showed
Compound 4 consumed and 41% of desired product was detected. 2 mL 1M HCI was added into the reaction, then stirred at 20°C for 1
hr, then extracted with EtOAc (3 mL * 2), the organic layer was discarded, the aqueous layer was basified with saturated Na2COs3 solution
to pH = 8, then extracted with EtOAc (3 mL * 3), the organic layer was dried over anhydrous Na2SOu, filtered and the filtrate was
concentrated under vacuum to afford Compound 5 (115 mg, crude) as a colourless oil and it was used directly without further purification.
MS-ESI (m/z) calcd for C21H39N30O7 [M+H] *: 446.3 Found 446.2. To a solution of Compound 5 (115 mg, 258.11 ymol) and Compound
5A (103.47 mg, 258.11 ymol) in DMF (2 mL) was added HATU (98.14 mg, 258.11 umol) and DIEA (66.72 mg, 516.22 uymol, 89.92 L) at
20°C, then the mixture was stirred at 20°C for 0.5 hr. LCMS showed Compound 5 was consumed and 12% of desired product was
detected. The reaction was filtered. The filtrate was purified by Prep-HPLC (TFA condition, column: Phenomenex Luna C18
100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 35% - 65% B over 8.0 min) to afford Compound 6 (105 mg, 119.87
pMmol, 46.44% yield, 94.57% purity) as a pale yellow solid. MS-ESI (m/z) calcd for C40H54CIN7OsS [M+H] *: 828.3 Found 828.2. To a
solution of Compound 6 (95 mg, 114.68 pmol) in DCM (2 mL) was added DMBA (44.76 mg, 286.69 umol) and Pd (PPh3s)4 (13.25 mg,
11.47 pmol) at 20°C, then the mixture was stirred at 20°C for 12 hrs under N2. LCMS showed Compound 6 was consumed and 17% of
desired product was detected. The reaction was concentrated under vacuum. The residue was purified by Prep-HPLC (TFA condition,
column: Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 15% - 65% B over 8.0 min) to afford
Compound 7 (85 mg, 99.03 pmol, 86.35% yield, TFA) as a yellow liquid. MS-ESI (m/z) calcd for CssHs0CIN7OsS [M+H]
*:744.3/745.3/746.3 Found 744.3/745.3/746.2. To a solution of Compound 7 (65 mg, 75.73 pmol, TFA) and Compound 7A (29.88 mg,
90.87 umol) in ACN (1 mL) was added K2COs (31.40 mg, 227.18 ymol) and Nal (1.14 mg, 7.57 pymol) at 20°C, then the mixture was
stirred at 80°C for 12 hrs. LCMS showed 35% of Compound 7 was remained and 26% of desired product was detected. The reaction
mixture was filtered. The filtrate was purified by Prep-HPLC (column: Phenomenex luna C18 100*40mm*5 um; mobile phase: [H20 (0.1%
TFA) - ACN]; gradient: 30% - 70% B over 8.0 min) to afford Compound 8 (50 mg) as a yellow liquid. MS-ESI (m/z) calcd for
Cs54Hs6CIN9OsS [M+H] *:1036.4 Found 1036.4. To a solution of Compound 8 (50 mg, 48.23 pymol) in DCM (1 mL) was added TFA (307.00
mg, 2.69 mmol, 0.2 mL) at 20°C, then the mixture was stirred at 20°C for 1 hr. LCMS showed Compound 8 was consumed and 54% of
desired product was detected. The reaction mixture was concentrated under vacuum. The residue was purified by Prep-HPLC (column:
Phenomenex luna C18 100*40mm™*5 um; mobile phase: [H20 (0.1% TFA) - ACN]J; gradient: 30% - 50% B over 10.0 min) to afford CW-31
(12.15 mg, 11.41 ymol, 23.65% yield, 98.64% purity, TFA) as a colorless gum.
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H NMR ( HLOROFORM-d6 400MHz): & ppm 8.28 (br d, J=7.88 Hz, 1 H) 8.05 - 8.18 (m, 1 H) 7.72 - 7.89 (m, 2 H) 7.49 - 7.56 (m, 1 H)
7.43 (br dd, J=7.88, 3.25 Hz, 2 H) 7.32 - 7.37 (m, 2 H) 7.02 - 7.12 (m, 1 H) 6.84 - 6.95 (m, 2 H) 4.60 - 4.90 (m, 1 H) 3.95 - 4.19 (m, 2 H)
3.68 -3.92 (M, 2 H) 3.52 - 3.67 (m, 12 H) 3.46 - 3.52 (m, 3 H) 3.17 - 3.45 (m, 8 H) 2.57 - 2.78 (m, 3 H) 2.37 - 2.48 (m, 6 H) 1.73 - 1.94
(m, 2 H) 1.70 (s, 3 H) 1.21 (t, J=6.88 Hz, 3 H)

LCMS (ESI+): m/z 936.3 (M+H)
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To a solution of Compound 5 (115 mg, 258.11 umol) and Compound 5A (103.47 mg, 258.11 ymol) in DMF (2 mL) was added HATU
(98.14 mg, 258.11 ymol) and DIEA (66.72 mg, 516.22 umol, 89.92 uL) at 20°C, then the mixture was stirred at 20°C for 0.5 hr. LCMS
showed Compound 5 was consumed and 12% of desired product was detected. The reaction was filtered. The filtrate was purified by
Prep-HPLC (TFA condition, column: Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 35% -
65% B over 8.0 min) to afford Compound 6 (105 mg, 119.87 umol, 46.44% yield, 94.57% purity) as a pale yellow solid. MS-ESI (m/z)
calcd for C40Hs4CIN7OsS [M+H] *: 828.3 Found 828.2. To a solution of Compound 6 (20 mg, 24.14 ymol) in DCM (1 mL) was added TFA
(307.00 mg, 2.69 mmol) at 20°C, then the mixture was stirred at 20°C for 1 hr. LCMS showed Compound 6 was consumed and 75% of
desired product was detected. The reaction was concentrated under vacuum to afford Compound 7 (20 mg, crude, TFA) as a yellow
liquid and it was used directly without further purification. MS-ESI (m/z) calcd for CssH4sCIN7OeS [M+H] *:728.3 /729.3/730.3 Found
728.2/729.2/730.2. To a solution of Compound 7 (20 mg, 23.74 umol, TFA) and Compound 7A (15.61 mg, 47.49 uymol) in ACN (1 mL)
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was added K2CO3 (9.84 mg, 71.23 umol) at 20°C, then the mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 7 was
consumed and 39% of desired compound was detected. The reaction mixture was diluted with H20 (3 mL) and extracted with EtOAc (3
mL *3), dried over anhydrous Na2SOs4, filtered and concentrated under reduced pressure to afford Compound 8 (20 mg, crude) as a
yellow oil. MS-ESI (m/z) calcd for Cs3He2CIN9OsS [M+H] *:1020.4/1021.4 Found 1020.4/1021.4. To a solution of Compound 8 (20 mg,
19.60 umol) in DCM (1 mL) was added DMBA (7.65 mg, 48.99 umol) and Pd (PPhs)4 (2.26 mg, 1.96 umol). The mixture was stirred at
20°C for 2 hrs under N2. LC-MS showed Compound 8 was consumed and 30% of desired compound was detected. The reaction
mixture was concentrated under vacuum. The residue was purified by Prep-HPLC (column: Phenomenex Luna C18 100*30mm*5um;
mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 20% - 60% B over 8.0 min) to afford CW-32 (11.27 mg, 10.56 umol, 53.88% yield,
98.43% purity, TFA) as a colorless gum.

1H NMR (CHLOROFORM-d 400MHz): & ppm 8.24 - 8.32 (m, 1 H), 7.80 - 7.88 (m, 1 H), 7.71 - 7.79 (m, 2 H), 7.46 - 7.56 (m, 1 H), 7.30 -
7.45 (m, 4 H), 6.96 - 7.13 (m, 1 H), 6.77 - 6.94 (m, 2 H), 4.71 (t, J=7.00 Hz, 1 H), 3.94 - 4.16 (m, 2 H), 3.81 - 3.94 (m, 1 H), 3.70 - 3.78
(m, 2 H), 3.49 - 3.69 (m, 16 H), 3.34 - 3.49 (m, 3 H), 3.13 - 3.33 (m, 3 H), 2.65 (d, J=9.38 Hz, 3 H), 2.33 - 2.48 (m, 6 H), 2.07 - 2.31 (m,
1H), 1.74 - 1.87 (m, 1 H), 1.69 (s, 3 H), 1.11 - 1.28 (m, 3 H)

LCMS (ESI+): m/z 936.3 (M+H)
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To a solution of Compound 4 (150 mg, 456.22 ymo) and Compound 4A (78.59 mg, 912.43 pmol) in DMF (2 mL) was added K2COs
(189.15 mg, 1.37 mmol). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 4 was consumed and 37% of desired
compound was detected. The reaction mixture was diluted with H20 (5 mL) and extracted with EtOAc (5 mL * 3). The combined organic
layers were washed with brine (5 mL * 2), dried over anhydrous Na2SOu, filtered and concentrated under reduced pressure to give a
residue. The residue was purified by flash silica gel chromatography (ISCO®; 4 g SepaFlash® Silica Flash Column, Eluent of 10%
Dichloromethane: Methanol gradient @ 40 mL/min) to afford Compound 5 (140 mg, 369.91 ymol, 81.08% yield) as a yellow solid. MS-
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ESI (m/z) calcd for C22H26N4O2 [M+H] *: 379.2 Found 379.2. To a solution of Compound 5 (110 mg, 290.65 ymol) and Compound 5A
(108.89 mg, 348.78 umol) in ACN (2 mL) was added K2COs3 (120.51 mg, 871.94 umol). The mixture was stirred at 80°C for 2 hrs. LC-
MS showed Compound 5 was consumed and 87% of desired compound was detected. The reaction mixture was concentrated under
reduced pressure to remove solvent. The reaction mixture was diluted with H20 (5 mL) and extracted with EtOAc (5 mL * 3), dried over
anhydrous Na2SOq, filtered and concentrated under reduced pressure to afford Compound 6 (170 mg, crude) as a yellow solid. MS-ESI
(m/z) calcd for C33H47N506 [M+H] *: 610.3 Found 610.4. To a solution of Compound 6 (170 mg, 278.80 pymol) in DCM (1 mL) was added
TFA (1.30 g, 11.44 mmol, 850.00 pL). The mixture was stirred at 20°C for 12 hrs. LC-MS showed Compound 6 was consumed and
88% of desired compound was detected. The reaction mixture was concentrated under vacuum. The residue was purified by Prep-HPLC
(column: Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]J; gradient: 10% - 45% B over 8.0 min) to afford
Compound 7 (110 mg, 176.38 pmol, 63.26% yield, TFA) as a colourless solid. MS-ESI (m/z) calcd for C2sH39N504 [M+H] *: 510.3 Found
510.3. To a solution of Compound 7 (100 mg, 196.22 ymol) and Compound 7A (94.39 mg, 235.46 ymol) in DMF (1 mL) was added
HATU (89.53 mg, 235.46 umol) and DIEA (76.08 mg, 588.65 umol, 102.53 pL). The mixture was stirred at 20°C for 1 hr. LC-MS showed
Compound 7 was consumed and 25% of desired compound was detected. The reaction mixture was filtered. The filtrate was purified
by Prep-HPLC (column: Phenomenex Luna C18 100*30mm*5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 15% - 65% B over
8.0 min) to afford C-33 (70.54 mg, 69.77 ymol, 35.56% yield, 99.55% purity, TFA) as a pale yellow solid.

1H NMR (METHANOL-d4 400MHz): & ppm 8.16 - 8.24 (m, 1 H) 7.81 - 7.90 (m, 1 H) 7.74 (d, J=8.13 Hz, 1 H) 7.53 - 7.60 (m, 1 H) 7.37 -
7.48 (m, 4 H)7.18 -7.29 (m, 1 H) 6.99 - 7.08 (m, 1 H) 6.88 - 6.97 (m, 1 H) 4.58 - 4.67 (m, 1 H) 3.97 - 4.15 (m, 2 H) 3.79 - 3.85 (m, 2 H)
3.68 (s, 4 H) 3.56 - 3.63 (m, 2 H) 3.32 - 3.52 (m, 10 H) 3.27 (br d, J=1.00 Hz, 2 H) 2.72 - 2.86 (m, 2 H) 2.68 - 2.71 (m, 3 H) 2.57 - 2.65
(m, 2 H) 2.40 - 2.46 (m, 6 H) 1.69 (d, J=2.38 Hz, 3 H) 1.17 (t, J=6.94 Hz, 3 H)

LCMS (ESI+): m/z 892.2 (M+H)
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CW-34 and CW-35
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+atropisomer (CW-35)

To a solution of Compound 1 (10 g, 59.12 mmol) and K2COs (24.51 g, 177.37 mmol) in DMF (100 mL) was added Etl (10.14 g, 65.04
mmol, 5.20 mL) at 20°C, then the reaction was stirred at 80°C for 1 hr. LC-MS showed Compound 1 was consumed and 32% of desired
product was detected. The reaction was quenched with H20 (100 mL), extracted with EtOAc (100 mL * 3), the organic layer was dried
over anhydrous Na2SOs, filtered and the filtrate was concentrated under vacuum. The residue was purified by flash silica gel
chromatography (ISCO®; 12 g SepaFlash® Silica Flash Column, Eluent of 0~50% Ethyl acetate/Petroleum ether gradient @ 40 mL/min)
to afford Compound 2 (11.6 g, 58.83 mmol, 99.50% yield) as a yellow solid. MS-ESI (m/z) calcd for CoH11NO4 [M-H]: 196.1 Found 196.1.
TH NMR (CHLOROFORM-d 400MHz): & ppm 7.82 (d, J=2.00 Hz, 1 H), 7.51 (dd, J=8.57, 2.06 Hz, 1 H), 7.05 (d, J=8.50 Hz, 1 H), 4.67 (s,
2 H), 4.18 (q, J=7.00 Hz, 2 H), 1.47 (t, J=7.00 Hz, 3 H). To a solution of Compound 2 (1 g, 5.07 mmol) in Tol. (5 mL) was added
Compound 2A (1.21 g, 5.07 mmol) and NaOH (6 M, 10 mL), TBAB (163.48 mg, 507.13 pmol) at 20°C and the reaction was stirred at
20°C for 12 hrs. LC-MS showed Compound 2 was consumed and 61% of desired compound was detected. The reaction was quenched
with H20 (10 mL), extracted with EtOAc (10 mL * 3), the organic layer was dried over anhydrous Na2SOs, filtered and the filtrate was
concentrated under vacuum. The residue was purified by flash silica gel chromatography (ISCO®; 20 g SepaFlash ® Silica Flash Column,
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Eluent of 30% Ethyl acetate/Petroleum ether gradient @ 80 mL/min) to afford Compound 3 (1 g, 2.82 mmol, 55.65% yield) as a colourless
oil.

TH NMR (METHANOL-d4 400MHz): & ppm 7.75-7.80 (m, 1 H), 7.53 - 7.59 (m, 1 H), 7.23 (d, J=8.63 Hz, 1 H), 4.54 (s, 2 H), 4.17 - 4.23
(m, 2 H), 3.52 - 3.85 (m, 10 H), 3.36 (t, J=4.88 Hz, 2 H), 1.42 (t, J=6.94 Hz, 3 H). To a solution of Compound 3 (500 mg, 1.41 mmol) in
EtOH (10 mL) and H20 (2 mL) was added Fe (236.39 mg, 4.23 mmol) and NH4ClI (226.43 mg, 4.23 mmol). The mixture was stirred at
80°C for 0.5 hr. LC-MS showed Compound 3 was consumed and 74% of desired compound was detected. The reaction mixture was
filtered and diluted with H20 (20 mL) and extracted with EtOAc (20 mL * 3). The combined organic layers were washed with brine (20
mL * 2), dried over anhydrous Na2SO, filtered and concentrated under reduced pressure to give a residue. The residue was purified by
flash silica gel chromatography (ISCO®; 10 g SepaFlash® Silica Flash Column, Eluent of 30% Ethyl acetate/Petroleum ether gradient
@ 80 mL/min) to afford Compound 4 (650 mg, 2.00 mmol, 71.01% vyield) as a yellow oil. MS-ESI (m/z) calcd for C15H24N4O4 [M+H] *:
325.2 Found 325.4. To a solution of Compound 4 (217.32 mg, 1.02 mmol) in ACN (6 mL) was added DIEA (143.44 mg, 1.11 mmol,
193.31 pL). Then PCIs (152.42 mg, 1.11 mmol) was added at 20°C. The mixture was stirred at 20°C for 0.1 hr. Then Compound 4A
(300 mg, 924.86 pmol) in ACN (6 mL) was added. The mixture was stirred at 60°C for 12 hrs. LC-MS showed Compound 4 was
consumed and 48% of desired compound was detected. The reaction mixture was diluted with NaHCOs (5 mL) and extracted with
EtOAc (3 mL * 3). The combined organic layers were washed with brine (10 mL * 2), dried over anhydrous Na2SO4, filtered and
concentrated under reduced pressure to give a residue. The residue was purified by flash silica gel chromatography (ISCO®; 20 g
SepaFlash® Silica Flash Column, Eluent of 50% Ethyl acetate/Petroleum ether gradient @ 60 mL/min) to afford Compound 5 (260 mg,
517.97 ymol, 56.01% yield) as a pale yellow solid. MS-ESI (m/z) calcd for C24H2s8CIN5Os [M+H] *: 502.2/504.2 Found 502.1/504.1. To
a solution of Compound 5 (140 mg, 278.91 ymol) and Compound 5A (55.86 mg, 278.91 uymol) in ACN (3 mL) was added K2COs
(115.64 mg, 836.72 ymol). The mixture was stirred at 80°C for 12 hrs. LC-MS showed Compound 5 was consumed and 87% of
desired compound was detected. The reaction mixture was diluted with H20 (10 mL) and extracted with EtOAc (10 mL * 3), dried over
anhydrous Na2SOgq, filtered and concentrated under reduced pressure to give a residue. The residue was purified by flash silica gel
chromatography (ISCO®; 10 g SepaFlash ® Silica Flash Column, Eluent of 30% Ethyl acetate/Petroleum ether gradient @ 60 mL/min)
to afford Compound 6 (180 mg, 270.36 umol, 96.94% vyield) as a yellow oil. MS-ESI (m/z) calcd for C34H47N7O7 [M+H] *: 666.4 Found
666.5. To a solution of Compound 6 (120 mg, 180.24 uymol) in THF (2 mL) and H20 (2 mL) was added PPh3 (141.82 mg, 540.72
pgmol). The mixture was stirred at 80°C for 2 hrs. LC-MS showed Compound 6 was consumed and 35% of desired compound was
detected. 2 mL 2M HCI was added into the reaction, then stirred at 20°C for 1 hr, then extracted with EtOAc (5 mL * 2), the organic
layer was discarded, the aqueous layer was basified with saturated Na2COs3 solution to pH = 8, then extracted with EtOAc (5 mL * 3),
the organic layer was dried over anhydrous Naz2SOy4, filtered and the filtrate was concentrated under vacuum to afford Compound 7 (80
mg, 125.04 pymol, 69.38% yield) as a yellow oil. MS-ESI (m/z) calcd for C34H49N5O7 [M+H] *: 640.4 Found 640.3. To a solution of
Compound 7 (80 mg, 125.04 pmol) and Compound 7A (50.13 mg, 125.04 ymol) in DMF (2 mL) was added HATU (57.05 mg, 150.05
pumol) and DIEA (48.48 mg, 375.13 ymol, 65.34 yL). The mixture was stirred at 20°C for 0.5 hr. LC-MS showed Compound 7 was
consumed and 25% of desired compound was detected. The reaction mixture was diluted with H20 (5 mL) and extracted with EtOAc (3
mL * 3). The combined organic layers were washed with brine (5 mL * 2), dried over anhydrous Na2SOu, filtered and concentrated
under reduced pressure to afford Compound 8 (120 mg, crude) as a yellow oil. MS-ESI (m/z) calcd for Cs3HsaCIN9OsS [M+H] *:
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1022.4/1023.4 Found 1022.5/1023.5. To a solution of Compound 8 (120 mg, 117.34 ymol) in DCM (2 mL) was added TFA (767.50 mg,
6.73 mmol, 0.5 mL). The mixture was stirred at 20°C for 1 hr. LC-MS showed Compound 8 was consumed and 54% of desired
compound was detected. The reaction mixture was concentrated under vacuum. The residue was purified by prep-HPLC (column:
Phenomenex Luna C18 100* 30mm* 5um; mobile phase: [H20 (0.1% TFA) - ACN]; gradient: 30% - 50% B over 10.0 min) to afford CW-
34 (23.55 mg, 21.76 ymol, 18.54% vyield, 95.77% purity, TFA) as a white solid. CW-35 (28.62 mg, 27.19 uymol, 23.17% yield, 98.47%
purity, TFA) as a white solid.

CW-34 Spectrum:

TH NMR (METHANOL-d4 400MHz): & ppm 8.18 - 8.25 (m, 1 H), 7.84 - 7.92 (m, 1 H), 7.74 (d, J=8.00 Hz, 1 H), 7.53 - 7.62 (m, 1 H),
7.34-7.52 (m,6H),7.17 (d, J=8.50 Hz, 1 H), 4.64 (dd, J=8.69, 5.44 Hz, 1 H), 4.51 - 4.60 (m, 2 H), 4.00 - 4.19 (m, 2 H), 3.80 (d,
J=14.51 Hz, 1 H), 3.71 (s, 4 H), 3.64 (br d, J=4.38 Hz, 4 H), 3.54 - 3.60 (m, 2 H), 3.38 - 3.49 (m, 3 H), 3.20 - 3.30 (m, 2 H), 3.08 - 3.20
(m,2H),2.91-3.03(m, 1H),2.68-2.77 (m, 4 H), 2.53 - 2.66 (m, 3 H), 2.46 (s, 3H), 1.70 (s, 3 H), 1.19 (t, J=6.94 Hz, 3 H), 0.72 - 0.84
(m, 3 H)

13C NMR (METHANOL-ds 101 MHz): & ppm 171.4, 165.0, 162.0, 155.6, 154.3, 154.0, 146.6, 136.8, 136.4, 134.8, 132.2, 130.2, 130.0,
128.5, 127.4, 126.6, 126.5, 120.6, 112.8, 71.8, 70.4, 70.1, 69.9, 69.4, 64.3, 53.6, 48.5, 43.1, 39.1, 37.2, 13.6, 13.1, 11.6, 10.2

LCMS (ESI+): m/z 922.3 (M+H).

HRMS (TOF MS ES+): calcd for C4gHs7CIN9OsS [M+H] *: 922.3841 Found 922.3840

CW-35 Spectrum:

H NMR (METHANOL-d4 400MHz): & ppm 8.20 (d, J=8.13 Hz, 1 H), 7.84 - 7.92 (m, 1 H), 7.75 (d, J=8.13 Hz, 1 H), 7.58 (t, J=7.50 Hz, 1
H), 7.36 - 7.50 (m, 6 H), 7.16 (d, J=8.50 Hz, 1 H), 4.49 - 4.66 (m, 3 H), 4.00 - 4.15 (m, 2 H), 3.78 (br d, J=13.88 Hz, 1 H), 3.74 (s, 4 H),
3.60 - 3.69 (M, 4 H), 3.56 (t, J=5.38 Hz, 2 H), 3.37 - 3.49 (m, 3 H), 3.34 (br d, J=6.00 Hz, 1 H), 3.15 - 3.27 (m, 2 H), 2.98 - 3.10 (m, 2 H),
2.88-2.98 (m, 1 H), 2.53 - 2.74 (m, 6 H), 2.45 (s, 3 H), 1.70 (s, 3 H), 1.20 (t, J=7.00 Hz, 3 H), 0.60 (d, J=6.13 Hz, 3 H)

LCMS (ESI+): m/z 922.3 (M+H).
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Supplementary Note 2: Compiled spectral data for synthesized small molecules

H NMR: (400 MHz, CD30D)
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Cw-1

13C NMR (101 MHz, CD30D)

SESEL
HIYEL
LOEEL
LEGEL

SELER
SETEF
b A
GEE LY
FAS
e A
FEO Y
[Rerlt)
LvSer
L¥G'28
LiOFE
SLL¥FD

BOGELL
PEOELL
LES0CL
E890ZL
S5F'STL
20FSEL
S09'9ZL
ELLSTL
BEELEL
bEELE)
QL2621
LEOEL
aLe'PEL
G655k L
BEGES)
LEO'FS L
v
LEEFS L
LI0ESl
GLEZOL

L

Ll

III|IIII|IIII|II|II
20 Chemical Shift (ppm)

61



Cw-1
LC-MS

Method Info

—>Instrument:Agilent 1200 HPLC
MSD: 6120 single gquadrupole MSD
Column:XBridge C18,2.1*50mm,
Column Temp: 40 °C
Mcbile Phase:A:HZ0+10mM NH4HCO3
Mobile Phase:B:ACN

Spm

Flow Rate: 0.B8ml/min
Time B% Flow(ml/min)
0.00 5 0.8
0.40 5 0.8
3.40 95 0.8
3.85 95 0.8
3.86 5 0.8
4.50 5 0.8
DAD1 E, Sig=220,4 Ref=off (ET86653-612-P1Q1.D)
o
&
5
4003 ‘ |
300 ‘ ‘
200 |
1004 | |
I
03— — AN - —
— T[T T
1 2 3 4 minl

e I B T
— 77—
1 2 3 4 min}
Report
Signal 1 :DAD1 E, Sig=220,4 Ref=off
Peak RT Height Height % Width Area Area %
$ [min] [min]
i 2.342 &84.705 100.000 0.063 2652.524 100.000

MSD1 SPC, time=2.346:2.404 of DADATA\240812408240802 15/ET86653-612-P1Q1.0
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Cw-1
HRMS

ET86653-1365-P1A1 56 (0.256) Cm (35:75-181:202x10.000) 1: TOF MS ES+
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Cw-1
Chiral HPLC
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Cw-2

H NMR: (400 MHz, CD30D)
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Cw-2
LC-MS

AL Chromatogram
~ PDA Multi 1 220mm, 4nm
2500+ Pj
J %
1 g i‘l g
o = 4 o
L R A L L L I T ] T T T
0.0 0.5 1.0 1.5 20 25 30 35 4.0
min
I PDA Multi |/ 220nm 4nm
MS Chromatogram
(] O00, D00
3.992 259 i
399 |(-0.038min Delay) ||'|
|
J || \
I N e o TICi+)@1
~MICI+@]
0= L T i e
-0 0.5 1.0 1.5 20 25 30 35 4.0
min
" Imegration Res.t
Peak Table
ELSD
Peak# Ret. Time USSP Width Resolution Height Area Area%
Total
PDA Chl 220nm
Peak# Ret. Time USP Width Resolution Height Area Area%
1 1.217 0.036 - 4487 5926 0.120
2 1.344 0.035 36l0 2586 2731 0.055
3 1.407 0.051 1.462 6587 6668 0.135
4 1.437 0.045 D.elé 2865289 4910262 99.598
5 2.699 0.037 30.559 3360 4493 0.091
Total 4930080 100.000
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Cw-2
Chiral HPLC
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CwW-3

"H NMR (400 MHz, CDs0OD
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LC-MS
Chromatogram
mA L
| " PDA Multi | 220nm 4nn MS Spectrum
I"Z Spectrum Mode: Averaged 1.412-1.445(88-90) Base Peak:366.2( 304??83?
2500H |— DODATA 202424052405 | METE6653-462-P10).led
J Inte nsity
|
i J 90 £
o Ey B[)t
— T T — T T
0.0 0.3 10 15 2.0 15 30 35 40 B
mit gy
I PDA Multi 1/ 220nm, 4nm E
M5 Chromatogram 50
(x 1000, 000) 3
6,583,243 A 401
6.58 4 (-0.038min Delay) ||| I'u 0 o
1 \ 3 £
] / ‘x__ - T E[Jt
DO T T e e p s s : mt
00 0.3 1.0 1.5 20 15 3.0 35 4.0
min
Integration Result
Peak Table
ELSD
Peakd Ret. Time USSP Width Resolution Height Area Area%
Total
PDA Chl 220nm
Peaks Ret. Time USP Width Resolution Height Area Area%
1 1.381 0.030 -- 24510 26783 0.306
2 1.428 0.065 0.984 3198282 8740246 99.694
Total R767030 100.000
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Cw-3

Chiral HPLC
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Cw-4

H NMR: (400 MHz, CD30D)
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Chromatogram
mAU . _ M5 Spectrum
Spectrum Mode:Averaged 1.412-1.445(88-90) Base Peak:407.2(564612)
1 & PDA Multi 1 220nm,4nm DADATA 2024240512405 1METS8248-330-P1A 1 led
7 E Intensity
1000+ 100 T
] E %
1 g g 80
ci i
T T T T [ T T T T [ T T T T [ T T T [ T T T T [ T T T T [ T T T T T T 704
0.0 0.5 1.0 L5 2.0 25 30 3.5 4.0
: min 60 &
1 PDAMulti 1 / 220nm4nm E &
MS Chromatogram 504 &
(x1.000,000) 3
1,790,237
10.038min Delay) a0 ~
304 a
|TIC(: E
SN S v
20 25 30 35 40 10 T pe
min 3
Integration Result 200 300 400 500 60 700 500 900
m/z
Peak Table
ELSD
Peak# Ret. Time  USP Width Resolution Height Area Arca%
Total
PDA Chl 220nm
Peak#  Ret. Time USPWidth Resolution Height Arca Area%
1 1.344 0.029 - 1597 1581 0.090
2 1.436 0.033 2948 1416984 1740545 99.565
3 2072 0.035 18.664 1283 1540 0.088
4 2.705 0.037 17.652 3386 4489 0.257
Total 1748154 100.000
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Cw-4

Chiral HPLC
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CW-5

H NMR (400 MHz, CD30D)
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CW-5
LC-MS

Chromatogram
mAU
PDA Multi [ 220nm 4nm|
2500H
o
o i
L T T 1T T T T
0.0 0.5 1.0 20 25 30 35 4.0
min
1 PDA Multi |/ 220nm 4nm
MS Chromatogram
(x 1LO00,000)
2,702,447 |1
E (-0.038min Delay) | |
2004 ("
3 I
E S J S I, y o/
LR e e s S T '|""|""|""|'"|""|'MIC‘
0.0 0.5 1.0 1.5 20 25 o 33 4.0
min
Integration Result
Peak Table
ELSD
Peak# Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm
Peak#  Ret. Time USPWidth  Resolution Height Area Area%
1 1.280 0.035 -- 1829 2317 0.058
2 1.321 0.045 1.038 7878 9605 0.240
3 1.349 0.070 0477 9246 12275 0.307
4 1.378 0.089 0374 11758 17505 0.437
5 1.400 0.063 0.407 18756 30047 0.751
6 1.453 0.034 0.906 2892782 3927334 98.144
7 2.425 0.044 24.752 1517 2503 0.063
Total 4001587 100.000
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CW-6

H NMR: (400 MHz, CD30D)
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CwW-6
LC-MS

Chromatogram MS Spectrum
mAL Spectrum Mode: Averaged | 428-1 462(30-01) Base Peak:370.2(1830043)
DADATA\ 2024\ 2406' 240604 ETE6653-404-P10 2 lcd
1 o PDA Multi | 220nm 4 ]""-:"-‘i'-"
2500+ [ﬁ 1004 T
J | 90 &
T B
- | ]
] |l 60
e — - :
———T——TT—————— ———— — — T ]
0.0 0.3 1.0 1.5 20 25 3.0 35 4.0 3
T4
1 PDA Muld 1/ 220nm.4nm 3 ,:l'
MS Chromatogram 3 *
¢ 1,000, 000) 20 -
3.003.030 I E 5
4 (-0.03%min Delay) f '.I 104 =
E [ E
E \ 1
10 |' | 200 3o 400 00 00 700 allo 900
E e | I — - — S— miz
wrr—_— i
00 0.5 Lo 1.5 20 25 3.0 35 40
min
Integration Result
Peak Table
ELSD )
Peak# Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm )
Peaks# Ret. Time USP Width Resolution Height Area Area%
| 1.449 0.048 - 20900677 5464399 100000
Total 5464399 100000
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CW-6
Chiral HPLC
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] | | | | | | Il' |
0.010 | [ II | o
] | { | i i |
i | ) i §
] A | Y | /
0.000~——" N ! III\"'.E—" e
000 020 040 060 080 100 120 140 160 180 '
Minutes
BT Area | % Area | Height
111631191291 | 28.02 | 56659
21327 [ 152676 | 2236 | 36519
31652189664 | 277837290
4| 2302145057 | 21.83| 20040
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CwW-7

H NMR (400 MHz, CD30D)
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CwW-7

LC-MS
AU Chromatogram
1“,.7_- PDA Multi | 220nm,4nm
2000 |_- g g2
M BT 3
] A
- -2 % &
1000 5 EE
] 2= 5 g gz
] M me = = P
t‘ |‘_ﬂ_'_ —_ — ™~ _l"'!"l
UL R B LA AL L L L L L DL L FU L A AL R I L AL B B AL L
0.0 0s 1.0 1.5 20 25 3.0 15 40
min
I PDA Muld 1/ 2200m 4nm
MSE Chromatogram
{1 000,000)
3,300,633 '~I
3 (-0.038min Delay) || |I
2005 Il
3 _.'I \"\-m___H_______ N B y (0% - 1
3 MICH+)@1
== U L L L R R F L L B L B R B L B e
0.0 0s 1.0 1.5 20 25 30 35 40
min
- Integration Res.t
Peak Table
ELSD
Peaks# Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm
Peak#  Ret. Time USP Width Resolution Height Area Area%
1 1.380 0.431 -- 1752 1703 0.033 Peak#  Ret. Time USPWidth  Resolution Height Area Area%
2 1.399 0.054 0.078 2843 2708 0.053 10 1.793 0.041 0.935 7449 10877 0.213
3 1.453 0.041 1.128 2438772 3382237 66.361 11 1.847 0.043 1.269 8086 0435 0.185
4 1.482 0.066 0.544 1145077 1561892 30.645 12 1.876 0.042 0.679 19203 3lel6 0.620
5 1.563 0.068 1.211 16391 16052 0.315 13 1.919 0.060 0.842 5445 6635 0.130
6 1.588% 0.036 0478 47316 57800 1.134 14 2052 0.037 2724 1970 2652 0.052
7 1.630 0.036 1.17% 1712 2103 0.041 15 2302 0.033 7.124 1455 1705 0.033
8 1.671 0.036 1.119 1770 2312 0.045 16 2411 0.050 2.623 1900 3592 0.070
9 1.755 0.041 2.187 2734 3421 0.067 Total 5096739 100.000

MS Peak Table MICI
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Intensity
106k

CW-7

LC-MS continued

M
Spectrum Mode: Averaged | 428-1 462(89-01) Base Peak:379.3(1309803)
D:DATA\ 2024 2406240607 ETE6633-495-P10QC lcd

1S Spectrum

a4
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210.8

270 2
=

o7

Spectrum Mode: Averaged | 478-1.495(92-03) Base Peak:379.2(1510662)
DADATA 20242406\ 240607 ETE6633-495-P10OC led
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CW-7
Chiral HPLC
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0020
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RT Area | % Area | Height
1273 1117793 1187 | 21152
1.450 [ 388891 | 3920 ( 52521
2285364914 36.78 | 33580
28031120506 1215 9338
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Cw-8

H NMR: (400 MHz, CD30D)
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Cw-8

13C NMR: (101 MHz, CD30D)
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Cw-8

MSD1 SPC, ime=2.3202.393 of D)\ DATA 2408|2408 240801 ET86245-531 PI1AZ.D
- o~
LC-MS 2
L
Method Info —»>Instrument:Agilent 1200 HPLC
MSD: 6120 single quadrupcle MSD o=
Column:XBridge C18, 2.1*50mm, Spm
Column Temp: 40 °C
Mcbile Phase:A:HZ20+10mM NH4HCO3
Mobile Phase:B:ACN
Flow Rate: 0.B8ml/min
Time B% Flow{ml/min)
0.00 5 0.8 485
0.40 5 0.8
3.40 95 0.8
3.85 95 0.8
3.86 5 0.8
4.50 5 0.8
DAD1 E, Sig=220,4 Ref=off (ET88248-531-P1A2.D)
mAU ] 3
e ﬂ|'|
] o 3E5
1400 J |
1200 ||
1000 ‘
8004 ‘
6004 ‘ |
4004 265
] s ‘ : o
2004 8y S 8
0_: — o | ]
— 7T T— T[T o
1 2 3 min| =
MSD1 TIC, MS File (D:\DATA\2408'2408:240801\ET88248-531-P1A2.D) ES-API, Pos, Scan, Frag: 70 3
] fi
4 ||
800000 | 1E5
1 [
1 [
600000 | |
1 |
400000 | | o
] |I _ g
] | \ 8
200000 \ fi -
4 | I|I I| |I 0 N e . .
o ] ~ _/ll \\_}I '\__,_\H____ ]
——— 7T 260 abo sbo 8do 1E3 1E3 163 ot3 ot3
1 2 3 4 min|
Signal 1 :DADL E, 5ig-220,4 Ref-off Peak BT Height Height % Wll?lth Area Area %
Peak RT Height Height % Width Area Area % # [min] [min]
# [min] [min} T T
_________________________________________________________________ 3 2.454 23.633 1.361 0.062 108.632 1.539
1 2.934 5.419 0.312 0.030 11.332 0.161 4 2.744 54,834 3.159 0.047 165.096 2.339
2 2.324  1650.220 95.061 0.068  6766.576 95.881 5 3.060 1.856 0.107 0.047 5.598 0.079
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Cw-8
HRMS

ET86653-1366-P1A1_02 48 (0.228) Cm (46:53-112:130x10.000) 1. TOF MS ES+
100- 379.2119 2.43e5
S‘?‘_
3802174
A B A AR LR AN LAY B R A AR LA RARAN RRARY SARAS LA LARR) A LA RN LAY RARSS UARAS AR RARAS AR RARAS ARy pARRR LI IF
100 150 200 230 300 350 400 450 500 250 600 630 700 750 a00
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Cw-8
Chiral HPLC
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D_*I.'_"—_ ﬁ
] 1
0.10- |
_ | || ;ru
D.L‘IE-—_ | | x
] || A
z 0067 | [
: | || I| |II
0.04 [ { \
] | | |I I'|
_ | I|I I|I I".I‘
0.02] [ | \_
i A | 1 / _
D.UD‘_""" S .ll'hl""'II I.'rﬁ\-"— B \'k._ -EL — &./ __'——1 - o ]
] I'u'
0.0 ™ T T — 1 _ T T T T 1 T T T 1 _ T T T T T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
Minutes
RT Area | % Area | Height
111478913097 | 48.08 | 133649
228241986105 51582 72001
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CwW-9

H NMR: (400 MHz, CD30D)
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cw-9

13C NMR (101 MHz, CD30D)
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Ccw-9

Chromatogram
mAll
] o PDA Multi | 220nm.4m
] =
2[:0(]—_ |_
1000
: 8| 28
o] S o«
———T— —— —— . —— — — — — —
0.0 0.5 (i} 1.5 20 2 30 35 40

1 PDA Muld 1/ 220nm,4nm

MS Chromatogram

(1. 000.000)
3,082,762
J(-0.038min Delay)
2.0(]—;
0.0 s
-00 05 ]

Peak Table
ELSD
Peak# Ret. Time ISP Width Resolution Height Armea Area%s
Total
PDA Chl 220nm
Peak# Ret. Time USPWidth  Resolution Height Area Area%
1 1.283 0.047 -- 2355 3830 0.089
2 1.341 0.031 1.488 3786 4118 0.095
3 1.412 0.044 1.907 2555041 4270677 98.919
4 1.517 0.058 2.2 9923 16999 0.394
5 1.618 0.041 2.01 7384 11359 0.263
6 2.409 0.047 17.890 1625 3049 0.071
7 2.683 0.044 6.032 4474 7306 0.169
Total 4317338 100 OO0

mi

MS S_Jr.c
Spectrum Mode: Averaged 1.403-1420(174-176) Base Peak:365.2(1693720)

D:\DATAN 20241 2407\2407 1 BETEA633-603-P10Q 1 led

Intensity
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Ccw-9

ET86653-1361-P1A1 19 (0.169) Cm (19:23-106x10.000) 1. TOF MS ES+
365.1972 1.51e6
100+
3‘?‘_
366.2013
1831021
O T T T T e T T e T o e e T T e e T e T T e MUZ
100 130 200 250 300 350 400 450 500 550 600 650 700 750 800
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Ccw-9

Chiral HPLC

016 g
0.14] ﬁl
0.12] | !
] |
0.10] | I
] |I
Z a0&] | |I
0.06‘: | I|I
004 || II".
4 | '-.
0.02—: ,' \
U.UU—:— — e r.\’l T - — S
DLZIDI D_I2D I IDliﬂ D.IEDI I 0.80 I I‘I.IDUI I I1.|20I ' I1.|4CII I I1.{30I I I1.||3DI I IZ_E][IlI I I2.20I I IQ.ADI
Minutes:
RT Area | % Area| Height
1| 0770872897 [ 100.00 | 164941
CW-9
Specific Rotation
Solvent : MeOH
Set Temperature : 20.0°C
N Avg. Std.Dev. %RSD Min Max
3 -80.2 36 -4.48 -84.4 -78.1
SNo Result Scale OR°Arc WLGnm Lg.mm Concg/100mL Temp
1 -84 4 SR -0.027 589 50 0.0640 20.0°C
2 -78.1 SR -0.025 589 50 0.0640 200°C
3 -78.1 SR -0.025 589 50 0.0640 200°C
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H NMR: (400 MHz, CD30D)
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LC-MS
AL Chromatogram
= PDA Multi | 220nm, 4
] l,r.
10dHH ‘
] JI o g 2 ER
- H s 8 3 8
[J""I""I"'LI L L L AL P S
0.0 05 1.0 1.5 20 25 30 35 40
1 PDA Muld 1/ 220nm_ 4nm !
MS Chromatogram
10000000
1,747,132 1
Ji-0.038min Delay) II
] |
1.00H M
_ \"'-"_L,—_,—_ B —
[]'D(J_I""I""I"'I""I'"'I""I""I_""I'
-0 0.5 Lo 1.3 20 25 30 35 4.0 )
min
" Intgration Resst
Peak Table
ELSD
Peak# Ret. Time  USP Width Resolution Height Arca Area%h
Total
PDA Chl 220nm
Peak#  Ret Time USPWidth  Resolution Height Area Area%
1 1.338 0.028 -- 1282 1214 0.058
2 1.418 0.036 2.498 1540825 2071781 98.658
3 1.515 0.059 2.008 4923 8278 0.394
4 1616 0.042 1.992 6183 9673 0.461
5 2.049 0.038 10.767 1169 1636 0.078
6 2.408 0.044 8771 1783 2757 0.131
1 2.679 0.046 6.049 2694 4624 0.220
Total 2099964 100.000

MS Sé:c
Spectrum Mode: Averaged [ 412-1.428(175-177) Base Peak-363.2(812986)

DD,

ATAIZ024\ 2407124071 BETEA653-604-P10) lcd
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CW-10
Chiral HPLC

0.055—: g
5 i
0.040] [}
7 |
] [
] | |
0.0307 |
2 ] [
<L ] i
] L
0.0207] | \
1 |
] | |
0.010+ | \
] r~ |
] ~ " \
oo N —— 2 e S
000 020 040 060 080 100 120 140 160 180 200 220 240
Minutes
RT Area | % Area | Height
110777 2218 0.55 348
211395404471 | 9945 54735
CW-10
Specific Rotation
Solvent : MeOH
Set Temperature : 20.0°C
N  Avg. Std.Dev. %RSD Min Max
3 83.8 23 274 81.2 85.1
S.No Result Scale OR°Arc WLG.nm Lg.mm Conc.g/100mL Temp
1 812 SR 0.041 589 50 0.1010 20.0°C
2 85.1 SR 0.043 589 50 0.1010 20.0°C
3 851 SR 0.043 589 50 0.1010 20.0°C
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Cw-11

"H NMR: (400 MHz, CD30D)
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Chromatogram
mAU
MS Spectrum
2000 2 PDAMulti 1 2200m By Time: 1.537-1.553 Positive(ESH) Datafile: D:DATA\2024:2409\24091 9 ET86653-693-P1Q.Icd
] — Intenzity
b 500000 Ll
1500 ‘ ] LK
] 3 -+
100 | 4000003
5004 | 300000
] - ]
o}— - ]
e B e —— — T 200000
0.0 03 1.0 L5 20 25 3.0 35 40 3 %
I PDA Multi | / 220nm 4nm E :
1000003
MS Chromatogram 3
(x1,000,000) 3
I35, 154 | TICT 3 i1
{-0.038min Delay) T T T T T T T T
1 | 200 300 400 500 600 700 00 900
| m'z
1.00- ||
_ i
|
] | '.
0.00H e e _—uul \'\h—m—ﬁ....w._,_,\u_.w__ S ——
e _— — ———
0.0 0.5 10 15 20 25 3.0 3.5 40
min
Integration Result
ELSD
PDA Chl 220nm
Peaks Ret. Time Width Height Height% Area Area’
1 1.543 0.046 2071710 99778 3348934 99.844
2 1.768 0.030 4618 0.222 5245 0.156
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CwW-11
Chiral HPLC
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Cw-12
"H NMR: (400 MHz, CD30D)
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Cw-12
LC-MS

Chromatogram
mALl
] 4 PDA Multi | 220nm,
-
2000 ||
1000 |
1 <+ -
] | § e
il e - o
s e L T
0.0 0.5 L0 1.5 20 23 30 35 4.0

I PDA Multi |/ 220nm 4nm

(x 1,000,000)

{235,778
| {-0.038min Delay) |

L e ]

S U R I ——

TIC(H

M5 Spectrum

RetTime: 1.537-1.553 Positive(ESk+) Datafile: D\DATA\2024\2400:2400 | 9\ ETR6653-603-P20) Icd
Intensity
500000
4000004
300000

] 3
200000 3?
1000003

1 T L T T : T T T T ™

200 300 400 500 600 700 200 900

T 7
0.0

—
20 25

T
30 33 40

ELSD
PDA Chl 220nm

Pealk# Ret. Time Width
| 1.546 0.050
2 1.774 0.026
3 2677 0.037

Height Height% Area Area%
2418621 99.662 4202013 99.807
6288 0.259 5700 0.135
1902 0.078 2438 0.058

100
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Cw-12

Chiral HPLC
0.10 E
] ""j'.
0.08 | |I
i | |I
] |
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2 |
i | .
0.04 ".
T |
] |
0.0+ I|
f
l"-I II
00— o— e — — \"
0.00 ' 0.50 1.00 1.50 200 2 50 3.00 " a5
Minutes
RT Area | % Area| Height
112106 | 1069756 | 100.00 | 102575
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H NMR: (400 MHz, CD30D)

Cw-13
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CwW-13

Chromatogram
mAU
] I; PDA Multi | 220nm A
b W
1000+

: | vy = e
i 4] = = 5
P L ci i i

— ———— ————— —

0.0
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Peak Table
ELSD
Peakd# Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm
Peak# Ret. Time USP Width Resolution Height Area Area%
| 1.464 0.031 -- 32740 39159 1.310
2 1.509 0.053 1.079 5409 7523 0.252
3 1.551 0.045 0.853 1753844 2937787 98.248
4 2055 0.036 12.308 1265 1628 0.054
5 2410 0.042 8.987 1771 2605 0.087
6 2678 0.039 6.601 1074 1477 0.049
Total 2990180 100.000
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CwW-13
Chiral HPLC
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H NMR: (400 MHz, CD30D)

Cw-14

0
6590
2490
0060
8060
L1605
S26'0/
6L L
602" 1|
L2221
A
0612
6612
LZT
GEE'E
A A
¥6LE
YET'E
9GZ'E-
or9E-|
P R
£TLE
SL0%-|
Z80'%-|
160
€01 P _J
204'p-|
V2L
8zL v
Gl

L
8512
BET'L|
G6PZ L]
652 L

Fra g
0552
LLG Ly
085 L
oL L
VeLLYy
L
60Z'g-
6z g

Exact Mass: 406.24

220t |
£90°¢ |

000

£20° m__

S80'y
n |
ZIE0
ZIE

wﬁqwu__

| 26000
€660
06607

2861
Z96'01

6860 ]

SH6'0]

10 Chemical Shift (ppm)

B5 80 75 70 65 60 55 50 45 40 35 30 25 20 15
105

9.0

95



Chromatogram
mAU
f - - MS Spect
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Peak Table
ELSD .
Peak# Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm )
Peak# Ret. Time  USP Width Resolution Height Area Area%
1 1.598 0.081 - 2081915 10548994 100.000
Total 10548994 100.000
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H NMR: (400 MHz, CD30D)
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CW-15

LC-MS
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H NMR: (400 MHz, CD30D)
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CW-16
LC-MS
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Peak#  Ret Time USP Width Resolution Height Area Area%
Total
PDA Chl 220nm
Peak#  Ret Time USP Width Resolution Height Area Area%
1 1416 0.032 - 7250 8355 0.096
2 1511 0.072 1.834 2834680 8687244 99.904
Total 8695599 100.000
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H NMR: (400 MHz, CD30D)
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CwW-17
LC-MS
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Cw-18
LC-MS
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CwW-19
LC-MS

Chromatogram
mA MSE Spectrum
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Peak Table
ELSD ) )
Peak# Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm ) )
Peak# Ret. Time USP Width Resolution Height Area Area%
1 1.150 0.033 -- lada 1960 0.055
2 1.491 0.045 8.670 2170974 3552447 99,945
Total 3554408 100.000
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CwW-19
Chiral HPLC
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H NMR (400 MHz, CD30D)
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Chromatogram
mA Ll
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Peak Table
ELSD
Peak# Ret. Time  USP Width Resolution Height Arga Area%
Total
PDA Chl 220nm
Peak# Ret. Time  USP Width Resolution Height Area Area%
1 1.503 0.035 -- 1169853 1490332 97.826
2 2.056 0.038 15.264 1868 2523 0.166
3 2416 0.046 8.581 1321 2183 0.143
4 3.075 0.037 15.858 20627 28415 1.865
Total 1523453 100.000
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CW-20
Chiral HPLC
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H NMR (400 MHz, CD30D)
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Cw-21
LC-MS

Chromatogram
mA U
MS Spectrum
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1 1.448 0.029 -- 4258 4377 0.141
2 1.516 0.040 1.945 2100299 3089835 99.859
Total 3094212 100,000
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Cw-21
Chiral HPLC
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Cw-22

H NMR (400 MHz, CD30D)
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Cw-22

Chromatogram
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Peak# Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm
Peak# Ret. Time  USP Width Resolution Height Area Area%
| 1.239 0.034 - 5129 6150 0.132
2 1.532 0.050 7.013 2581554 4662879 99.868
Total 4669029 100.000
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Cw-22
Chiral HPLC
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H NMR: (400 MHz, CD30D)
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MS Spectrum

Spectrum Mode: Averaged | 495-1.528(03-05) Base Peak:37 9.1{215205 )]

D-DATALINZ4 2406\ 240624 ETRE24R 433 P1AZ Ied

Intensity
100

90
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6l
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40

3(H

20+

2701
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-
ak 10w

T

Chromatogram
mA Ll
] ! = PDA Multi 1 220nm,
2000 |—'
1000H ‘L
] Jas
['\ -t.
LN ) P L LN PO ) DO L L EL L L B L I N
0.0 0.3 1.0 1.5 20 25 0 35 4.0
1 PDA Muli 1/ 220nm.4nm
MS Chromatogram
{x1,000,000)
4,011,000 \
401 ] (-0.038min Delay) |I \
4 | III
N— —— — — __III k\""\—_4—_ re— — S — — ———
Mrs=———7+vv+71 L T R A R L
00 0.3 1.0 1.5 20 15 30 35 40
min
- Integration Reswt
Peak Table
ELSD
Peak# Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm
Peak#  Ret. Time USPWidth  Resolution Height Area Area%
| 1.474 0.047 -- 6947 7309 0.183
2 1.508 0.042 0.764 2542548 3993833 99.817
Total 4001142 100.000
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H NMR: (400 MHz, CD30D)
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13C NMR: (101 MHz, CD30D)
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s08'El
SHE 0T

FLOER
08l ¥
EBE P
SO0t
GLELF
68 LF
CEQ'BF
SFE ek
000 6%
#00'+9

¥ESELL
SELOZL
¥SO'LZL
ST 2L
SOv'aZL
BOESTL
0EE LZ1
OLFezL
GLLUFEL
299 LRl
LEQ'OF|
FIFESL
LLLES)

FEEZ9

T T T T
Chemical Shift (ppm)

TT 7T
20

130




Chromatogram
mAL
f & PDA Multi | 220r
] Z
1000+ =
5004 h
] = o0
] i z &
i} | ol (]
[JDI ---[]!3-- Illl[] I IIHSI IIZ?[:III IIES o IS.D I Il3f5
1 PDA Muli |/ 220nm 4nm
MS Chromatogram
(10O, OO
1.567 310 I'I
J{ (-0.03%min Delay) | ||
106 1\
J . e —
U-m’-|""|""|' L D H L T
0.0 0.3 1o 1.5 2.0 2.3 3.0 35
7 Integration Resat
Peak Table
ELSD
Peald Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm
Peals Ret. Time USP Width Resolution Height Area Area%
1 1.493 0.034 - 1237055 1542913 99651
2 2.050 0.036 15.920 1469 1819 0.117
3 2.678 0.042 16.055 2343 3592 0.232
Total 1548323 100.000

M5 5
Spectrum Mode:Averaged |.478-1.512(92-04) Base Peak:379.2(802456

DADATA\ 0242406\ 240624 ETRE 248 432 P1A T lcd
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CWw-24
HRMS

ET86653-1364-P1A1 20 (0.108) Cm (20:24-66:101x10.000) 1: TOF MS ES+
100- 379.2119 4.68e6
e
380.2174
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H NMR (400 MHz, CD30D)

Cw-25
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Exact Mass: 378.21
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CWwW-25
LC-MS

Chromatogram
mAL MS Spectrum
Spectrum Mode: Averaged | 462-1.405(91-93) Base Peak:379.2(1 3[1336#
. v PDA Multi | 220nm 4 DADATA2024 2406024062 ' ETE6653-523-P10  led
2500+ % v
= Intcnsity
| .
| 914 &
||| = 8H
(+ - 3
———T —— ————— ——T ——T
0.0 0.5 1.0 1.5 20 25 3.0 35 4.0 H
b
I PDA Muldi |/ 220nm 4nm &0H
MS Chromatogram 3
(1000, D000
4.411.936 7 S[]j
441 4 (-0.038min Delay) |"I ;-
' ' 40 T
] II | E T
o S P
0,005 — ; ; T T A S & r~
0.0 0.5 1.0 1.5 20 25 30 35 4.0 ) E =
s 1 7
Integration Result F ! |
=—====—====—====—====—====—====—=S==—====—====—====—====—====—====—-= T T T T T T T T
200 300 400 500 [Y] 700 300 Q00
Peak Table miz
ELSD i )
Peak# Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm i )
Peak#  Ret Time USPWidth  Resolution Height Area Area%
1 1.485 0.048 - 2808716 5165851 99.899
2 1.719 0.041 5.241 3447 5205 0.101
Total 5171056 100.000
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CWwW-25
Chiral HPLC
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H NMR: (400 MHz, CD30D)
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Exact Mass: 3758.21
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CW-26
LC-MS

Chromatogram
mA

1 i PDA Multi 220
2000H ’_'
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[1- |{

e S R e e e e e RS N S S e e S N S e e m S S R
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I PDA Mult 1/ 220nm.4nm

000,000)
3557530 A
J(:0.038min Delay) I|I |I
2,00 | \
3 o o .
ot —
00 05 10 15 20 25 3.0 35 40

MS Spectrum
Spectrum Mode: Averaged 1 478-1.512(02-94) Base ka:S?Q.Et!S‘J[)S[)(-ﬂC
DADATANZ02412406'24062 '\ ETE6633-5324-P 10 led
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T T T T T
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Peak Table
ELSD
Peak# Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm
Peak# Ret. Time USP Width Resolution Height Area Area
1 1.4809 0.041 - 2354543 3573185 100.000
Total 3573185 100.000
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CW-26
Chiral HPLC
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H NMR: (400 MHz, CD30D)
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Exact Mass: 392.22
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Cw-27
LC-MS

Chromatogram
mA Ll
] ||| ; PDA Multi | 220nm 4nm
2000 “-'
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1 | E £E e
iy A - o
T L L N Sy B R N R S B FEL R R
0.0 03 1.0 1.5 20 25 3.0 33 40
mir

I PDA Muld |/ 220nm_4nm

(x1.000,000)

4.892, 167

4400

0.038min Delay)

0=
0.0 0.5 1.0
Peak Table
ELSD
Peald Ret. Time  USP Width Resolution Height Area Area%
Total
PDA Chl 220nm
Peak# Ret. Time  USP Width Resolution Height Area Area%
1 1.568 0.064 - 2587929 6336253 99.177
2 1.701 0.079 1.856 6586 15366 0.241
3 1.955 0.037 4382 8075 11013 0.172
4 2.074 0.038 3.154 15861 22816 0.357
5 2.677 0.043 14.757 1963 3409 0.053
Total 6388857 100.000

MS Spectrum
Spectrum Mode: Averaged 1.562-1.578(193-195) Base Peak-393 2(2549578)
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Cw-27
Chiral HPLC
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H NMR: (400 MHz, CD30D)
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Cw-28
LC-MS

Method Info —>Instrument:Agilent 1200 HPLC

MSD: 6120 single gquadrupocle MSD
Column:XBridge C18,2.1*50mm, S5pum
Column Temp: 40 °C

Mobile Phase:A:H20+10mM NH4HCO3
Mcbile Phase:B:ACN

Flow Rate: 0.8ml/min

Time B% Flow(ml/min)
0.00 5 0.8
0.40 5 0.8
3.40 95 0.8
3.85 95 0.8
3.86 5 0.8
4.50 5 0.8
DADI E, Sig-220,4 Fef=off (ET88245-556-P1AZ.D)
mall ] &
2
1000 “‘”
800 ‘ ‘
600} ‘ |
400 |
200 ‘ |
] ||
J i
04— — I

1 2 3 4 mi
MSD1 TIC, MS File (DADATA\2408'2408.240808 4\ETBE248-556-P1A2.0) ES-API, Pos, Scan, Frag:TrE]

800000 |||
]
600000 | [
] | [
400000 |I
4 | |
] |
2000001 | |
o] I B SN ]
—— T ——— [
1 2 3 4 min|
Report
Signal 1 :DADL1 E, Sig=220,4 Ref=off
Peak RT Height Height % Width Area Area %
# [min] [min]

MSD1 SPC, fime=2.741:2785 of DADATA\2408\2408240808 4\ ETB8248-556-P1A2.D

«
o
~t
45
3E54
265
«
o
o
-+
165
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— ~
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0| | e
———————————————————————— ; ————
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H NMR: (400 MHz, CD30D)
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Cw-29
LC-MS

DAD1 E. Sig=220,4 Ref=off (ETB8248-557-P1A1.D)
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o
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o J
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H NMR: (400 MHz, CD30D)
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Cw-30
LC-MS

DAL E, Sig=220,4 Ref=off (ET88248-586-P1A1.D)

mAL 7] o
] E1
] c“|
800 |
800 ‘ |
400 ‘ ||
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1 2 3 4 miry
MSD1 TIC, MS File (D2DATA\2408\2408,240823 2\ETB8248-585-P1A1.D) ES-API, Pos, Scan, Frag: 7(
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REeport
Signal 1 :DAD]1 E, S5ig=220,4 Ref=off
Feak RT Height Height % Width Area Area %
# [min] [min]
1 2.712 966.884 100.000 0.058 3686.757 100.000
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H NMR: (400 MHz, CDCls)

CW-31
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CW-31
LC-MS

U Chromatogram
Al
" RetTime: 2.037-2.053 Positive(ESH) Datafile: DADATAN2024'241 2124 1205 ETR6653-958-P1Q3 lcd
] ] PDA Multi 1 2200m [0 cc
7507 ‘“ ) T
] 2000000 *
5004 |
250+ 2 | 2 1
] z 3| £ 2
oA = -l d 1000000 -
oo as to as 2o T a5 T T&n DT Tds T T T A
I PDA Muli 1/ 220nm,4nm 1 &
L =]
MS Chromatogram T
{x1,000,000)
6.00J5-407.244 TICT
3 (-0.038min Delay) |‘ I =t T T T T T T 4
5004 | 2000 300 400 500 A0 T 8OO 00
1005 ‘||
3003 | |
3.[)()—5 |
] | |
1.0 I Il\
0.00 = .'.".—',".'."".‘.‘",'—.“.—.ﬁ”—.f\_.’“’: ————
0.0 0.5 ] 1.5 20 25 30 35 40
min
___]megralion Result o
ELSD
PDA Chl 220nm
Peak# Ret. Time Width Height Height% Area Area%
1 1.681 0.031 1864 0.227 2050 0.161
2 1.904 0.036 864 0.105 1095 0.086
3 1.936 0.038 37 0.379 4597 0.362
4 2042 0.042 810613 08.638 1253935 08.640
5 2.147 0.101 1729 0.210 3206 0.259
6 2388 0.061 1617 0.197 3489 0.274
7 2436 0.036 1999 0.243 2756 0.217
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CW-31
Chiral HPLC
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H NMR: (400 MHz, CDCls)

CWw-32

Exact Mass: 935.39
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CW-32
LC-MS

152

Chromatogram
mAL MS Spectrum
1 = PDA Multi | 220nm,  RetTime: 2.045-2.062 PositivelESH) Datafile: DADATAN024241 2241 205 ETE6653-951-P10Q2 1cd
1 = Intensity
100 =
E | FOO000H =
i +*
S+
1 200000
i 8 g = 2
g = = — " i
A - = G e
L L T T T T T T
0.0 0.3 1.0 1.5 20 5 in 35 4.0 1000000-]
I PDA Multi 1/ 220nm 4nm T
W
M3 Chromatogram T T
(1,000, 000
o303, 142 \ TIC(-
200 (-0.038min Delay) “ T T T T T T T T
E 200 300 400 300 L] 700 ] 900
E | miz
6.00 |
4.0(1—5 ‘ |
E |
2004 | |I
3 \
E _,_H__m'l l\__
0.00- T T T 7 T T T 7
-0.0 (1} 1.0 1.3 20 25 in is 40
min
) ) ]me_gralion R:esu]l )
ELSD
PDA Chl 220nm
Peak# Ret. Time Width Height Height% Area Area%
I 1.463 0.029 1905 0.159 2010 0.093
2 1.820 0.030 5163 0.432 5420 0.252
3 1.936 0.039 1189 0.100 1865 0.087
4 1.977 0.032 2817 0.236 3179 0.148
5 2.032 0.081 17177 1.438 14703 0.683
6 2.057 0.051 1162605 97.338 2119573 98.437
7 2.171 0.237 2533 0.212 4991 0.232
8 2394 0.041 1018 0.085 1490 0.069




CW-32
Chiral HPLC
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H NMR: (400 MHz, CD30D)

CW-33

25" b
6911
8L

LG9 L —+
969 |-

6657
SI9°Z
1£9Z|
88L2
£ee'g .

e ,

hﬂi

e

ZIFE,
EHSE

GHSE- ._
9.9°¢
Zlgel
SZE'E-
609'F-
629'F H

nm_m_v__
She'w

BlE'S,
976'9-
gE6'9

LEL L
B

SLE°L

Bl T
BER' L NLxl
B5aL | \
L | ,wi“

OB

r-"'%h-'"

Exact Mass: 891 37

=

| —{20' 11
850 1T
LV

O]

10 Chemical Shift (ppm)

s 80 75 70 65 &0 55 S50 45 40 35 30 25 20 15
154

9.0

95



CwW-33
LC-MS

mAl Chromatogram RetTime: 2.028-2.043 Positive(ESH) Datafile: D\DATA\2024124121241 202 ETE6633-910-P1Q.lcd
Intensity
b 3 PDA Multi | 220nm -
] S "
1500-] ' 2000000 ¥ o
] | ¥ gl
7 o
l[)()D—_ |
500-] |
] ¥ | 1000000 i
] = §\ i
it A I -
(=1
— —— ——— ,
0.0 03 1.0 15 20 25 3.0 35 40 K
I PDA Multi | / 220nm 4nm i
MS Chromatogram
(x 10,000,000 l
1 op 10867625 TICI T T T T T T T y
"3 (:0.038min Delay) | 200 300 400 500 600 700 800 900
3 m'z
0804 |||
0603 ‘|
040 ‘ ||
3 | |
0,205 | |
E |
U-Uﬂ-;-,—. ————————— .-"‘“—,—.’—‘.’T”J, — ———— ————T
0.0 0.5 10 15 20 25 3.0 35 40
min
Integration Result
ELSD
PDA Chl 220nm
Peak# Ret. Time Width Height Height% Area Area
1 1.848 0.046 3543 0.203 5709 0.149
2 1.965 0.039 7795 0.446 11238 0.204
3 2.034 0.061 1736059 99.351 3810840 99.557
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"H NMR: (400 MHz, CD30D)

Cw-34
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CW-34
13C NMR (101 MHz, CD30D)
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CW-34
LC-MS

Chromatogram
mAl MS Spectrum
= FOA T T35 RetTime: 1.045-1.962 Positive(ESH) Datafile: D:ADATA202412412:241 21 3\ET86653-973-PIQ 1 led
] = Intensity
1000H =
1 ‘ 3000000 Qr'
500+ ‘
] 2 3 | 2000000 -
- o=t ~
7 # 7 o
4 e =] ol i
H—A— - = = -
L S
-
I PDA Multi 1/ 220nm.4nm E .
MS Chromatogram ] T
(SR ETRE 1]
P50 1 Ll L
g o0 -0-038min Delay) rl T T T 1 T T T T
e || 200 304 400 5041 a0 70K 800 S0
ﬁ.[)()—; | RetTime: 2.012-2.028 Positive(ESH) Datafile: DADATA\ 20242412024 1 21 3 ET86653-97 3-P1Q lcd
_; ‘ Intensity
1004 | p T T
B i |
; | - ¥ ?
2005 | || 1
E | i
E ) \_a |
L e T T T T T 10000
0.0 0.5 1.0 1.5 20 25 30 35 | 4
| T
] 7
J o
- Ly L
— — — — ; T g
Integration Result 1 .
200 300 400 300 600 700 00 Q00
PDA Chl 220nm _
Peak# Ret. Time Width Height Height% Area Area%
1 1.350 0.024 2008 0.170 1639 0.089
2 1.431 0.025 3199 0.272 2810 0.153
3 1.638 0.031 891 0.076 968 0.053
4 1.782 0.058 2890 0.245 5279 0.286
5 1.840 0.033 1957 0.166 2131 0.116
6 1870 0.053 3158 0.268 5078 0276
7 1.954 0.043 1123909 95.410 1764658 95.773
8 2017 0.045 36310 3.082 55609 3.018
Peak# Ret. Time Width Height Height%, Area Area%
9 2.223 0.033 3660 0.311 4365 0.237



CW-34

HRMS
ET86653-1367-P1A1_02 38 (0.172) Cm (38:44-75:89x10.000) 1. TOF MS ES+
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CW-34

Chiral HPLC

2

1 .::III:II 1 I5 [:II Z.EIDI B_E]DI
Minutes
Mea | % Area| Height
910710 9742 | 107806
17152 183| 1481
6939 074 517

160

3.318




"H NMR: (400 MHz, CD30D)
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CW-35
LC-MS

Chromatogram
mAl
M3 Spec
= PDA Multa | 220nm pectum
= RetTime: 1.978-1.995 PositivelESH) Datafile: IV\DATA\ 2024241 21241 213 ET86653-973-P1Q2 1ed
] Intensity
1000H o T
] 3.] o] r*‘:
r;| 2000000 T g
S00H - -
] : Z|
2 = 2| = ] L L
i # g & o b el
— = = J\ ri i i
g T T T L |\ T U T T T gi
0.0 0.3 1.0 15 20 25 3.0 3.5 1000000
| PDA Multi | / 220nm_4nm
MS Chromatogram :
{x 1,000,000) 7 )
704358
J(-0.038min Delay) |1
8.00 |
E | T ! L T T T T T T
6003 | 200 300 400 500 600 700 800 000
_f | | miz
4.[)0—5 | |
2003 | ||
3 |\
0.00-%5 — ™ = I_ —— _-I_ — __'_I_'_'/:-\_-’\"l T -\'-H_J'_\ T T T T
0.0 0.5 ] 1.5 20 25 3.0 35
min
o Integration Result o o
ELSD
PDA Chl 220nm
Peaks# Ret. Time Width Height Height% Area Area®%
| 1.385 0.025 2350 0.167 2204 0.086
2 1465 0.026 3770 0.268 3483 0.136
3 1.637 0.032 1729 0.123 1979 0.077
4 1.796 0.040 3991 0.284 6055 0.236
5 1.838 0.037 3141 0.223 4098 0.160
6 1.872 0.094 1689 0.120 2821 0.110
7 1913 0.040 8618 0.613 12484 0.487
8 1.988 0.050 1376016 97.859 2521822 98.473
Peak# Ret. Time Width Heizht Height%, Area Area%
9 2.220 0.034 4813 0.342 5973 0.233
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CW-35
Chiral HPLC
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	To a solution of Compound 1 (100 mg, 317.70 μmol) and Compound 1A (95.44 mg, 476.55 μmol) in DMF (2 mL) was added K2CO3 (131.72 mg, 953.09 μmol).  The mixture was stirred at 80 C for 12 hrs.  LC-MS showed Compound 1 was consumed and 34% of desired com...
	To a solution of Compound 2 (100 mg, 317.70 μmol) and Compound 2A (27.36 mg, 317.70 μmol) in DMF (2 mL) was added K2CO3 (131.72 mg, 953.09 μmol).  The mixture was stirred at 80 C for 2 hrs.  LC-MS showed Compound 2 was consumed and 29% of desired comp...
	CW-9 spectra
	1H NMR (METHANOL-d4, 400 MHz): δ ppm 8.23 (dd, J=8.00, 1.00 Hz, 1 H) 7.84 - 7.95 (m, 1 H) 7.77 (d, J=7.75 Hz, 1 H) 7.54 - 7.63 (m, 1 H) 7.45 - 7.53 (m, 1 H) 7.31 - 7.40 (m, 1 H) 7.15 - 7.24 (m, 1 H) 7.11 (td, J=7.63, 1.13 Hz, 1 H) 3.95 - 4.24 (m, 2 H)...
	LCMS (ESI+): m/z 365.2 (M+H)
	Specific Rotation: [a]20  C589 nm = -80.2  ± 3.6 (c = 0.0640 g/100 mL, methanol)
	1H NMR (METHANOL-d4, 400 MHz): δ ppm 8.18 - 8.28 (m, 1 H) 7.83 - 7.92 (m, 1 H) 7.73 - 7.80 (m, 1 H) 7.55 - 7.61 (m, 1 H) 7.45 - 7.54 (m, 1 H) 7.37 (dd, J=7.69, 1.56 Hz, 1 H) 7.19 (d, J=8.25 Hz, 1 H) 7.11 (t, J=7.63 Hz, 1 H) 4.03 - 4.16 (m, 2 H) 3.33 -...
	13C NMR (METHANOL-d4, 101 MHz) δ ppm 162.4, 154.3, 146.9, 134.7, 130.6, 129.8, 127.1, 126.7, 126.3, 125.3, 120.7, 120.2, 112.5, 63.9, 52.9, 48.2, 44.6, 13.6
	LCMS (ESI+): m/z 365.2 (M+H)
	HRMS (TOF MS ES+): calcd for C21H25N4O2 [M+H] +: 365.1977 Found 365.1972.
	Specific Rotation: [a]20  C589 nm = +83.2  ± 2.3 (c = 0.1010 g/100 mL, methanol)
	To a solution of Compound 1 (300 mg, 1.39 mmol) and Compound 1A (296.59 mg, 1.39 mmol) in ACN (5 mL) was added POCl3 (1.06 g, 6.94 mmol, 647.08 μL).  The mixture was stirred at 80 C for 12 hrs.  LC-MS showed Compound 1 was consumed and 23% of desired ...
	CW-12 (62.49 mg, 140.67 μmol, 31.18% yield, 99.80% purity) as a white solid.
	CW-13
	To a solution of Compound 2 (100 mg, 317.70 μmol) and Compound 2A (68.08 mg, 317.70 μmol) in DMF (2 mL) was added K2CO3 (131.72 mg, 953.09 μmol).  The mixture was stirred at 80 C for 12 hrs.  LC-MS showed Compound 2 was consumed and 25% of desired com...
	To a solution of Compound 3 (70 mg, 142.10 μmol) in DCM (1 mL) was added TFA (614.00 mg, 5.38 mmol, 0.4 mL).  The mixture was stirred at 20 C for 1 hr.  LC-MS showed Compound 3 was consumed and 76% of desired compound was detected.  The reaction mixtu...
	1H NMR (METHANOL-d4, 400 MHz): δ ppm 8.23 (d, J=8.00 Hz, 1 H), 7.83 - 7.94 (m, 1 H), 7.78 (br d, J=8.38 Hz, 1 H), 7.49 - 7.62 (m, 2 H), 7.37 (ddd, J=7.69, 4.57, 1.63 Hz, 1 H), 7.24 (d, J=8.25 Hz, 1 H), 7.15 (tdd, J=7.61, 7.61, 2.22, 1.06 Hz, 1 H), 4.0...
	CW-14
	To a solution of Compound 2 (80 mg, 254.16 μmol) and Compound 2A (69.64 mg, 304.99 μmol) in ACN (1 mL) was added NaI (7.62 mg, 50.83 μmol) and K2CO3 (105.38 mg, 762.47 μmol).  The mixture was stirred at 80 C for 12 hrs.  LC-MS showed Compound 2 was co...
	To a solution of Compound 3A (100 mg, 197.38 μmol) in DCM (1 mL) was added TFA (767.50 mg, 6.73 mmol, 0.5 mL).  The mixture was stirred at 20 C for 2 hrs.  LC-MS showed Compound 3A was consumed and 68% of desired compound was detected.  The reaction m...
	1H NMR (METHANOL-d4, 400 MHz): δ ppm 8.22 (d, J=7.88 Hz, 1 H), 7.83 - 7.96 (m, 1 H), 7.77 (d, J=8.00 Hz, 1 H), 7.48 - 7.63 (m, 2 H), 7.35 (ddd, J=17.48, 7.72, 1.31 Hz, 1 H), 7.24 (dd, J=8.25, 4.25 Hz, 1 H), 7.15 (td, J=7.54, 3.44 Hz, 1 H), 3.99 - 4.21...
	To a solution of Compound 2 (90 mg, 285.93 μmol) and Compound 2A (73.53 mg, 343.11 μmol) in ACN (2 mL) was added NaI (8.57 mg, 57.19 μmol) and K2CO3 (118.55 mg, 857.78 μmol).  The mixture was stirred at 80 C for 12 hrs.  LC-MS showed Compound 2 was co...
	To a solution of Compound 4 (100 mg, 203.00 μmol) in DCM (1 mL) was added TFA (307.00 mg, 2.69 mmol, 0.2 mL).  The mixture was stirred at 20 C for 3 hrs.  LC-MS showed 19% of Compound 4 was remained and 35% of desired compound was detected.  The react...
	1H NMR (METHANOL-d4, 400 MHz): δ ppm 8.22 (d, J=7.13 Hz, 1 H), 7.84 - 7.92 (m, 1 H), 7.74 - 7.83 (m, 1 H), 7.50 - 7.61 (m, 2 H), 7.33 (br d, J=7.75 Hz, 1 H), 7.26 (d, J=8.25 Hz, 1 H), 7.16 (t, J=7.57 Hz, 1 H), 4.03 - 4.19 (m, 2 H), 3.88 - 4.02 (m, 2 H...
	CW-16
	To a solution of Compound 3 (100 mg, 203.00 μmol) in DCM (1 mL) was added TFA (767.50 mg, 6.73 mmol, 0.5 mL).  The mixture was stirred at 20 C for 2 hrs.  LC-MS showed Compound 3 was consumed and 70% of desired compound was detected.  The reaction mix...
	1H NMR (METHANOL-d4, 400 MHz): δ ppm 8.23 (br d, J=7.88 Hz, 1 H), 7.84 - 7.94 (m, 1 H), 7.71 - 7.83 (m, 1 H), 7.59 (td, J=7.35, 3.94 Hz, 1 H), 7.47 - 7.56 (m, 1 H), 7.33 - 7.43 (m, 1 H), 7.23 (d, J=8.38 Hz, 1 H), 7.15 (t, J=7.57 Hz, 1 H), 4.00 - 4.25 ...
	To a solution of Compound 2 (100 mg, 317.70 μmol) and Compound 2A (80.93 mg, 381.24 μmol) in DMF (2 mL) was added K2CO3 (131.73 mg, 953.09 μmol) and NaI (4.76 mg, 31.77 μmol).  The mixture was stirred at 50 C for 1 hr.  LC-MS showed Compound 2 was con...
	CW-20
	To a solution of Compound 1 (1 g, 6.62 mmol) and Compound 1A (821.88 mg, 7.28 mmol, 579.60 μL) in THF (20 mL) was added K2CO3 (2.74 g, 19.85 mmol).  The mixture was stirred at 70 C for 1 hr.  LC-MS showed Compound 1 was consumed and 96% of desired com...
	To a solution of Compound 2 (700 mg, 3.07 mmol) and Compound 2A (421.82 mg, 3.07 mmol, 402.50 μL) in ACN (20 mL) was added POCl3 (1.41 g, 9.22 mmol, 859.87 μL).  The mixture was stirred at 80 C for 12 hrs.  LC-MS showed Compound 2 was consumed and 37%...
	CW-21
	CW-22
	CW-23
	To a solution of Compound 1A (900 mg, 5.88 mmol) and EtI (1.10 g, 7.05 mmol, 564.08 μL) in DMF (20 mL) was added K2CO3 (2.44 g, 17.63 mmol).  The mixture was stirred at 80 C for 2 hrs.  TLC (SiO2, Petroleum ether: Ethyl acetate=5:1, Rf (P1) =0.43) ind...
	To a solution of Compound 2A (1.10 g, 6.07 mmol) in EtOH (40 mL) and H2O (10 mL) was added Fe (1.02 g, 18.21 mmol) and NH4Cl (1.62 g, 30.36 mmol).  The mixture was stirred at 80 C for 1 hr.  TLC (SiO2, Petroleum ether: Ethyl acetate=5:1, Rf (P1) = 0.4...
	1H NMR (DMSO-d6, 400 MHz): δ ppm 6.73 - 6.63 (m, 1H), 6.55 - 6.48 (m, 1H), 6.35 (d, J = 7.4 Hz, 1H), 4.70 (s, 2H), 3.76 (q, J = 7.0 Hz, 2H), 2.13 (s, 3H), 1.31 (t, J = 7.0 Hz, 3H)
	MS-ESI (m/z) calcd for C9H13NO [M+H] +: 152.1 Found 152.5.
	To a solution of Compound 3A (150 mg, 702.19 μmol) and Compound 3B (106.17 mg, 702.19 μmol) in ACN (3 mL) was added POCl3 (323.01 mg, 2.11 mmol, 196.36 μL).  The mixture was stirred at 80 C for 12 hrs.  LC-MS showed Compound 3A was consumed and 59% of...
	CW-24
	To a solution of Compound 1 (1 g, 6.53 mmol) and EtI (1.22 g, 7.84 mmol, 626.76 μL) in DMF (20 mL) was added K2CO3 (2.71 g, 19.59 mmol) at 20 C.  The mixture was stirred at 80 C for 2 hrs.  TLC (SiO2, Petroleum ether: Ethyl acetate=5:1, Rf (P1) = 0.35...
	1H NMR (DMSO-d6, 400 MHz): δ ppm 7.76 (d, J = 8.3 Hz, 1H), 7.16 (s, 1H), 6.89 (dd, J = 0.8, 8.3 Hz, 1H), 4.18 (q, J = 6.9 Hz, 2H), 2.37 (s, 3H), 1.33 (t, J = 7.0 Hz, 3H)
	MS-ESI (m/z) calcd for C9H11NO3 [M+H] +: 182.0 Found 182.4
	To a solution of Compound 2 (1.1 g, 6.07 mmol) in EtOH (40 mL) and H2O (10 mL) was added Fe (1.02 g, 18.21 mmol) and NH4Cl (1.62 g, 30.36 mmol).  The mixture was stirred at 80 C for 1 hr.  TLC (SiO2, Petroleum ether: Ethyl acetate=5:1, Rf (P1) = 0.43,...
	1H NMR (DMSO-d6, 400 MHz): δ ppm 6.59 (s, 1H), 6.54 - 6.49 (m, 1H), 6.49 - 6.44 (m, 1H), 4.40 (br s, 2H), 3.96 (q, J = 6.9 Hz, 2H), 2.15 (s, 3H), 1.32 (t, J = 6.9 Hz, 3H)
	MS-ESI (m/z) calcd for C9H13NO [M+H] +: 152.1 Found 152.5
	To a solution of Compound 3 (150 mg, 702.19 μmol) and Compound 3A (106.17 mg, 702.19 μmol) in ACN (3 mL) was added POCl3 (323.01 mg, 2.11 mmol, 196.36 μL).  The mixture was stirred at 80 C for 12 hrs.  LC-MS showed Compound 3 was consumed and 61% of d...
	To a solution of Compound 4 (140 mg, 425.80 μmol) and Compound 4A (55.01 mg, 638.70 μmol) in DMF (2 mL) was added K2CO3 (176.54 mg, 1.28 mmol).  The mixture was stirred at 80 C for 1 hr.  LC-MS showed Compound 4 was consumed and 34% of desired compoun...
	CW-25
	To a solution of Compound 1 (150 mg, 702.19 μmol) and Compound 1A (106.17 mg, 702.19 μmol) in ACN (3 mL) was added POCl3 (323.01 mg, 2.11 mmol, 196.36 μL).  The mixture was stirred at 80 C for 12 hrs.  LC-MS showed 11% of Compound 1 remained and 40% o...
	To a solution of Compound 2 (100 mg, 304.14 μmol) and Compound 2A (52.39 mg, 608.29 μmol) in DMF (2 mL) was added K2CO3 (126.10 mg, 912.43 μmol).  The mixture was stirred at 80 C for 0.5 hr.  LC-MS showed Compound 2 was consumed and 37% of desired com...
	1H NMR (METHANOL-d4, 400 MHz): δ ppm 8.24 (d, J=7.88 Hz, 1 H), 7.84 - 7.95 (m, 1 H), 7.75 - 7.82 (m, 1 H), 7.60 (t, J=7.57 Hz, 1 H), 7.33 (br d, J=8.38 Hz, 1 H), 7.22 (d, J=1.88 Hz, 1 H), 7.11 (d, J=8.38 Hz, 1 H), 3.98 - 4.17 (m, 2 H), 3.38 - 3.60 (m,...
	CW-26
	To a solution of Compound 1A (150.00 mg, 702.19 μmol) and Compound 1B (106.17 mg, 702.19 μmol) in ACN (3 mL) was added POCl3 (323.01 mg, 2.11 mmol, 196.36 μL).  The mixture was stirred at 80 C for 12 hrs.  LC-MS showed 11% of Compound 1A was remained ...
	To a solution of Compound 2A (100 mg, 304.14 μmol) and Compound 2B (52.39 mg, 608.29 μmol) in DMF (2 mL) was added K2CO3 (126.10 mg, 912.43 μmol).  The mixture was stirred at 80 C for 0.5 hr.  LC-MS showed Compound 2A was consumed and 33% of desired c...
	1H NMR (METHANOL-d4, 400 MHz): δ ppm 8.25 (dd, J=7.94, 1.06 Hz, 1 H), 7.85 - 7.94 (m, 1 H), 7.76 - 7.84 (m, 1 H), 7.55 - 7.66 (m, 1 H), 7.42 (t, J=8.00 Hz, 1 H), 7.05 (t, J=7.50 Hz, 2 H), 3.95 - 4.25 (m, 2 H), 3.32 - 3.54 (m, 2 H), 3.12 (br s, 4 H), 2...
	To a solution of Compound 1 (1 g, 6.53 mmol) and EtI (1.22 g, 7.84 mmol, 626.76 μL) in DMF (40 mL) was added K2CO3 (2.71 g, 19.59 mmol) at 20 C.  The mixture was stirred at 80 C for 2 hrs.  LC-MS showed Compound 1 was consumed and 27% of desired compo...
	To a solution of Compound 1 (200 mg, 1.10 mmol) and EtI (206.59 mg, 1.32 mmol, 105.94 μL) in DMF (3 mL) was added K2CO3 (457.66 mg, 3.31 mmol).  The mixture was stirred at 80 C for 1 hr.  LC-MS showed Compound 1 was consumed and 33% of desired compoun...
	To a solution of Compound 1 (1 g, 7.34 mmol, 1.01 mL) in AcOH (10 mL) was added HNO3 (810 mg, 8.36 mmol, 578.57 μL, 65% purity) at 0 C.  The mixture was stirred at 20 C for 1 hr.  LC-MS showed Compound 1 was consumed and 45% of desired compound was de...
	To a solution of Compound 2 (300 mg, 1.66 mmol) and EtI (387.36 mg, 2.48 mmol, 198.64 μL) in DMF (2 mL) was added K2CO3 (686.50 mg, 4.97 mmol).  The mixture was stirred at 80 C for 12 hrs.  LC-MS showed Compound 2 was consumed and 28% of desired compo...
	To a solution of Compound 1 (1 g, 4.59 mmol) and EtI (858.50 mg, 5.50 mmol, 440.26 μL) in DMF (20 mL) was added K2CO3 (1.90 g, 13.76 mmol).  The mixture was stirred at 80 C for 12 hrs.  TLC showed Compound 1 was consumed and one major new spot with lo...
	To a solution of Compound 1 (10 g, 59.12 mmol) and K2CO3 (24.51 g, 177.37 mmol) in DMF (100 mL) was added EtI (10.14 g, 65.04 mmol, 5.20 mL) at 20 C, then the reaction was stirred at 80 C for 1 hr.  LC-MS showed Compound 1 was consumed and 32% of desi...
	LCMS (ESI+): m/z 922.3 (M+H).
	LCMS (ESI+): m/z 922.3 (M+H).
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