Supporting information

Macrocyclic peptides that selectively inhibit the

Mycobacterium tuberculosis proteasome

Hao Zhang,'* Hao-Chi Hsu,* Shoshanna C. Kahne,® Ryoma Hara,* Wenhu Zhan,*

Xiuju Jiang,! Kristin Burns-Huang,* Tierra Ouellette,* Toshihiro Imaeda,* Rei Okamoto,*

Masanori Kawasaki,* Mayako Michino,* Tzu-Tshin Wong,* Akinori Toita,* Takafumi
Yukawa,* Francesca Moraca,” Jeremie Vendome, ° Priya Saha,* Kenijiro Sato,*
Kazuyoshi Aso,* John Ginn,* Peter T. Meinke,* Michael Foley,* Carl F Nathan,* K.

Heran Darwin,® Huilin Li,> Gang Lin'*

'Department of Microbiology & Immunology, Weill Cornell Medicine, 1300 York Ave,
New York, NY 10065;

2Structural Biology Program, Van Andel Institute, 333 Bostwick Ave NE, Grand Rapids,
MI 49503;

3Department of Microbiology, New York University School of Medicine, 430 E. 29th
Street, New York, NY 10016.

“Tri-Institutional Therapeutics Discovery Institute, 413 E 69th St, New York, NY 10065.
>Schrodinger, Inc., New York, NY 10036.

*To whom correspondence should be addressed: gal2005@med.cornell.edu

S1



Table of Contents

T T L= P S3
T A e S L. S4
iU S e S5
Table S2 Data collection and refinement StatiStiCS...........coooieiiiiiiiiiiies S6
I gUIE S e S7

General synthetic methods..........coii i .. O 8

Detailed synthetic Mmethods. ... ..o, S9-S59
N ST oY= o = S60-S73
0 1 S74-S84
MaSS SPECIIUM . ..o e e e e S85-S95
Chiral SF C. .. S96-S106

S2



n i
PKS-2208 n=

0, 15-membered macrocycle
1, 16-membered macrocycle

Figure S1. Molecular docking of 15- and 16-membered macrocycles to the cocrystal
structure of Mtb20SOG (PDB: 5TS0) executed with Schrodinger’s Glide. A) Overlay of
15-membered macrocycle (orange) and parent N,C-capped dipeptide PKS-2208
(magenta). Hydrogen bonds are indicated by dashed yellow lines. B) Overlay of 16-
membered macrocycle (yellow) and parent N,C-capped dipeptide PKS-2208 (magenta).
(C) The structure of parent N,C-capped dipeptide PKS-2208, 15- and 16 membered

macrocycles.

S3



Table S1. IC50s of the select compounds against B1c, 2c of the constitutive

proteasome and B1i, p2i of the immunoproteasome

Macrocycle IC50 (uM)
B1c - LLE B2c - VLR B1i-LLE B2i - VLR
1 >100 >100 >100 >100
2 >100 >100 >100 >100
3 >100 >100 >100 >100
4 >100 >100 >100 >100
5 >100 >100 >100 >100
6 >100 >100 >100 >100
7 >100 >100 >100 >100
8 >100 >100 >100 >100
9 >100 >100 >100 >100
10 >100 >100 >100 >100
11 >100 >100 >100 445 +1.2
12 >100 >100 >100 >100

LLE: Z-LLE-AMC,; VLR: Z-VLR-AMC
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Figure S2. (A) The distance between macrocycle 6 and Asp-124 is 3.8 A. This distance
may be too short to accommodate an additional group (the proposed P5 groups). (B)
Alignment of the B-subunits of the macrocycle 6-bound Mtbh20SOG and the DPLG2-
bound Mtb20SOG core particles. Macrocycle 6 is in yellow and DPLG-2 in green.
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Table S2 Data collection and refinement statistics

Mtb20S- macrocycle 6

Data collection

Wavelength
Space group
Cell dimensions

a, b, c(A)

o B,y (°)
Resolution (A)
Total reflections
Unique reflections
Redundancy
Completeness (%)
Wilson B-factor
Rmerge
Mean | / ol
CC1/2

Refinement

Resolution (A)

No. reflections

Rwork / Rfree

No. of non-hydrogen atoms
Macromolecule
Ligand
Water

B-factors
Macromolecule
Ligand
Water

R.m.s. deviations
Bond lengths (A)
Bond angles (°)

Ramachandran statistics (%)
Favored
Allowed
Outliers

1.07812
P1211

155.63, 115.95, 208.11
90.00, 91.58, 90.00

92.97 - 2.28 (2.40 - 2.28)*
2324702

332027

7.0 (7.2)

98.2 (99.2)

42.06

0.11 (0.85)

10.7 (2.3)

0.997 (0.724)

87.59 - 2.28
331867
0.1996/0.2381
48400
46316

908

1176

53.04

53.51

41.15

43.71

0.003
0.592

97.72
2.21
0.07

*Values in parentheses are for highest-resolution shell.
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lUSing Mtb strain MHD 1441 for screening

l Dose dependent assay

3 Macrocycles showed a
dose dependent increase of
RFU.

Figure S3. Funnel diagram depicting the workflow of screening Mtb proteasome
inhibitors using Mtb strain MHD1441.
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General synthetic methods

All commercially available reagents were used without further purification unless
otherwise noted. All non-aqueous reactions were performed under argon in oven-dried
glasswares. Routine monitoring of reactions were performed using Waters Acquity Ultra
Performance Liquid Chromatography (UPLC/MS). Column chromatography was
generally performed on silica gel (200-300 mesh). All HPLC purifications were done by
Waters prep-HPLC (mass directed purification system) using Prep C18 column. The
detailed information about C18 column, mobile phase, and methods are provided for
individual compounds.

Analytical HPLC-MS was carried out using an Acquity™ Ultra Performance LC
sysem, comprising a PDA detector, Binary Solvent Manager and SQ detector, tandem
linked to a mass spectrometry system employing vendor software.Parallel evaporative
light-scattering detection was incorporated into the system via a flow splitter. Column
(C18 Column, 130A, 1.7 um, 2.1 mm X 100 mm) chromatography was carried out using
a linear increasing gradient from 5-95% of solvent A (0.1% formic acid in water) to
solvent B (0.1% formic acid in acetonitrile) at 0.5 ml/min over 4.0 min, or the same
gradient applied over 8 min.

Chiral SFC was in general performed with Chiralcel Column (OD-3 50x4.6mm |.D.,
3um) using a linear increasing gradient MeOH (0.05% DEA) in CO2 from 5% to 40% at
3mL/min, detection by UV absorbance.

'H- and **C- NMR spectra were acquired on Bruker 400/500 MHz system. Chemical
shifts & are expressed in parts per million, with the solvent resonance as an internal
standard (chloroform-d, *H: 7.26 ppm; Methanol-d4, *H: 3.31 ppm; DMSO-d6, *H: 2.50
ppm). NMR data are reported as following: chemical shift, multiplicity (s = singlet, d =
doublet, t = triplet, g = quartet, m = multiplet, br = broad), coupling constant, and

integration.
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Scheme S1. Synthetic route of Macrocycle 1, 2, and 3.
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Si-1 Sl-2
To a solution of compound SI-1 (11.5 g, 35.6 mmol, 1.00 eq, 2 paralleled batches) and
potassium carbonate (7.9 g, 56.9 mmol, 1.6 eq) in dimethyl formamide (100 mL) was
added iodomethane (13.8 g, 96.9 mmol, 6.0 mL, 2.7 eq) drop wise. The mixture was



stirred at 20°C for 2 hours. TLC (petroleum ether: ethyl actate = 2:1) showed the
starting materail was consumed. The reaction mixture was poured into water (200
mL), extracted with ethyl actate (300 mL*2). The combined organic phase was washed
with brine (300mL*2), dired over anhydrous sodium sulfate and concentrated in reduced
pressure to afford compound SI-2 (23.5 g, 98% vield) as a yellow solid. *H NMR (CDCls,
400 MHz) & = 7.37 - 7.32 (m, 5H), 5.49 (d, J = 4.0 Hz, 1H), 5.16 - 5.09 (m, 2H), 5.60 -
5.58 (m, 1H), 3.70 (s, 3H) , 3.06 - 3.02 (m, 1H), 2.90 - 2.84 (m, 1H), 1.44 ppm (s, 9H).

H (0] (0]
BOC/N\,:)kO/ CIHHZN%O/

(0] . O
\f HCl/dioxane \g
[ — .

? dioxane ?

Sl-2 SI-3

To a solution of compound SI-2 (23.5 g, 69.7 mmol, 1.0 eq) in dioxane (100 mL) was
added hydrochloric acid/dioxane (4 M, 100 mL). The mixture was stirred at 20°C for 1
hour. TLC (petroleum ether: ethyl actate = 1:1) showed the starting material was
consumed. The reaction mixture was concentrated in reduced pressure to afford
compound SI-3 (20 g, crude, hydrochloride salt) as a white solid. *H NMR (DMSO-d,
400 MHz) 6 = 8.88 (br. s, 3H) ,7.39 - 7.30 (m, 5H), 5.18 - 5.10 (m, 2H), 3.35 - 3.33 (m,
1H), 3.66 (s, 3H), 3.16 - 3.08 ppm (m, 2H).

NS NBr

/O\ENI\ sik5 /\/\/iOINj\k
n-BuLi
N o~ THF = N o~
S1-6

Sl-4

A solution of compound SI-4 (8.9 g, 48.3 mmol, 8.64 mL, 1.07 eq) in tetrahydrofuran
(100 mL) was cooled to -70°C and n-butyl lithium (2.5 M, 19.34 mL, 1.07 eq) was
added under nitrogen while the temperature kept below -70°C, then a solution of
compound SI-5 (8 g, 45.18 mmol, 1.00 eq) in tetrahydrofuran (15 mL) was added at -
70°C. The reaction mixture was stirred at -70°C for 2 hours, then slowly heated to 20°C
and stirred for 1 hour. LCMS showed the starting material was consumed and desired

product mass was observed. The reaction mixture was poured into saturated
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ammonium chloride solution (50 mL), extracted with ethyl actate (200 mL *2). The
combined organic phase was washed with brine (100 mL*2), dried over anhydrous
sodium sulfate and concentrated in reduced pressure. The residue was purified by
column chromotography (petroleum ether to petroleum ether: ethyl actate = 50:1) to
afford compound SI-6 (7.0 g, 55% yield) as colorless oil. *H NMR (CDCls, 400 MHz) & =
5.86 - 5.76 (m, 1H), 5.03 - 4.92 (m, 2H), 4.05 - 4.01 (m, 1H), 3.94 (t, J = 3.2 Hz, 1H),
3.69 (d, J = 4.4 Hz, 6H), 2.30 - 2.26 (m, 1H), 2.06 - 2.01 (m, 2H), 1.88 - 1.71 (m, 2H),
1.44 - 1.37 (m, 3H), 1.33 - 1.24 (m, 3H), 1.06 (d, J = 6.8 Hz, 3H), 0.69 ppm (d, J = 6.8
Hz, 3H).

_HoI(N)

/\/\/\/\/Lj\/ o 0

SI-6 SI-7

To a solution of compound SI-6 (7 g, 24.96 mmol, 1.00 eq) in tetrahydrofuran (140
mL) was added hydrochloric acid (1 M, 140.28 mL, 5.62 eq) drop wise. The reaction
mixture was stirred at 20°C for 6 hours. TLC (petroleum ether: ethyl actate =
1:1) showed the starting material was consumed. The reaction mixture was poured into
saturated sodium bicarbonate (100 mL), extracted with ethyl actate (100 mL*3). The
combined organic phase was washed with brine (100 mL), dried over anhydrous sodium
sulfate and concentrated in reduced pressure. The residue was purified by column
chromotography (petroleum ether: ethyl actate =10:1 ~ 1:2) to afford compound SI-7
(3.6 g, 58% vyield, 75% purity) as colorless oil. *H NMR (DMSO-ds, 400 MHz) & = 5.82 -
5.76 (m, 1H), 5.01 - 4.92 (m, 2H), 3.61 (s, 3H), 3.28 - 3.25 (m, 1H), 2.03 - 1.98 (m, 2H),
1.58 - 1.49 (m, 1H), 1.42 - 1.35 (m, 1H), 1.35 - 1.18 ppm (m, 6H).

0]

M
LDA,THF

SI-8

To a solution of diisopropylamine (15.5 g, 152.66 mmol, 21.46 mL, 2.05 eq) in
tetrahydrofuran (100 mL) was added n-butyllithium (2.5 M, 63 mL, 2.10 eq) drop wise at
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0°C and the mixture was stirred at 0°C for 15 min. Compound SI-8 (8.5 g, 74.47 mmol,
8.85 mL, 1.00 eq) was added and the mixture was stirred for 15 min, then
bromomethylbenzene (15.3 g, 89.36 mmol, 10.61 mL, 1.20 eq) was added. The mixture
was stirred at 25°C for 10 hours. TLC (petroleum ether: ethyl actate = 5:1) showed all
starting material was consumed and one new spot was detected. The reaction mixture
was quenched with 5% hydrochloric acid (50 mL) and extracted with ethyl actate (25
mL*3). The combined organic extracts were washed with brine, dried over anhydrous
sodium sulfate, filtered, and concentrated. The crude product was purified by reversed

flash column (trifluoroacetic acid/acetonitrile/water) to afford compound SI-9 (11.8 g, 76%

yield, 98% purity) as light yellow oil. *H NMR (CDCls, 400 MHz) 6 = 7.36 - 7.23 (m, 5H),
5.87 - 5.78 (m, 1H), 5.12 - 5.07 (m, 2H), 3.08 - 3.02 (m, 1H), 2.86 - 2.78 (m, 2H), 2.18 -
2.11 (m, 2H), 1.85 - 1.84 (m, 1H), 1.83 - 1.67 ppm (m, 1H).

=
0
CIHH,N o)
_ a e
2 o
0 EDCI, HOBT :
+ . 0
OH E NMM, DMF \f
sl si-3 sI-10

To a solution of compound SI-9 (7.5 g, 36.72 mmol, 1.00 eq) and N-methylmorpholine
(14.9 g, 146.88 mmol, 16.15 mL, 4.00 eq) in dimethyl formamide (130 mL) was added
HOBLt (2.5 g, 18.36 mmol, 0.50 eq) and EDCI (8.5 g, 44.06 mmol, 1.20 eq) portion wise
at 0°C, then compound SI-3 (10.1 g, 36.72 mmol, 1.00 eq, hydrochloride) was added
portion wise at 0°C. The reaction mixture was slowly warmed to 20°C and stirred for 2
hours. LCMS showed the starrting mateiarl was consumed and desired product Mass
was observed. The reaction mixture was poured into 1 N hydrochloric acid (50 mL) and
water (100 mL), extracted with ethyl actate (200 mL*2). The combined organic phase
was washed with brine (100 mL *3), dried over anhydrous sodium sulfate and
concentrated in reduced pressure. The residue was purified by column chromotography
(petroleum ether: ethyl actate = 10:1 ~ 3:1) to afford compound SI-10 (11 g, 71% yield)
as a yellow solid. *H NMR (CDCls, 400 MHz) & = 7.43 - 7.30 (m, 5H), 7.29 - 7.23 (m,
1H), 7.21 - 7.05 (m, 4H), 6.35 - 6.14 (m, 1H), 5.87 - 5.64 (m, 1H), 5.12 - 4.90 (m, 4H),
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4.87 - 4.69 (m, 1H), 3.65 (d, J = 7.9 Hz, 3H), 3.07 - 2.66 (M, 3H), 2.46 - 2.30 (M, 1H),
2.24 - 2.05 (m, 1H), 2.00 - 1.47 ppm (m, 4H).

= =

0]
N Ao N Ao

NaOH (0.2 N)

o} _ e vee 0O
T T

& &

SI-10 SI-1

To a solution of compound SI-10 (14 g, 33.06 mmol, 1.00 eq) in tetrahydrofuran (100
mL) was added sodium hydroxide (0.2 M, 200 mL, 1.21 eq) drop wise at 0°C. The
mixture was stirred at 0°C for 2 hours. TLC (petroleum ether: ethyl actate = 3:1)
showed most of the starting material was consumed. The reaction mixture was poured
into 1 N hydrochloric acid (200 mL), extracted with ethyl actate (200 mL *3). The
combined organic phase was washed with brine (100 mL *2), dried over anhydrous
sodium sulfate and concentrated in reduced pressure. The residue was purified by
column chromotography (petroleum ether: ethyl actate = 10:1 ~ 1:1) to afford compound
SI-11 (9 g, 66% yield) as colorless gum. *H NMR (CDCls, 400 MHz) & = 7.40 - 7.30 (m,
4H), 7.24 - 7.06 (m, 6H), 6.98 (br. s, 1H), 6.44 - 6.34 (m, 1H), 5.78 - 5.66 (m, 1H), 5.13 -
4.93 (m, 4H), 4.86 - 4.77 (m, 1H), 3.05 - 2.73 (m, 4H), 2.42 - 2.33 (m, 1H), 2.22 - 2.05
(m, 1H), 1.97 - 1.77 (m, 2H), 1.61 - 1.53 ppm (m, 1H).

H\;)kOH N O
o SI-7
f EDCI, HOBT

? NMM, DMF

To a solution of compound SI-11 (5.2 g, 12.70 mmol, 1.00 eq) and N-methylmorpholine
(3.9 g, 38.10 mmol, 4.19 mL, 3.00 eq) in dimethyl formamide (50 mL) was added EDCI
(3.7 g, 19.05 mmol, 1.50 eq) and HOBt (1 g, 7.62 mmol, 0.60 eq) at 0°C, then
compound SI-7 (2.4 g, 12.70 mmol, 1.00 eq, hydrochloride) was added. The mixture

SI-1

S13



was stirred at 20°C for 1 hour. TLC (petroleum ether: ethyl actate = 1:1) showed the
starting mateiral was consumed. The reaction mixture was poured into 1 N hydrochloric
acid (100 mL) and water (80 mL), extracted with ethyl actate (200 mL *2). The
combined organic phase was washed with brine (100 mL*3), dried over anhydrous
sodium sulfate and concentrated in reduced pressure. The residue was purified by
column chromotography (petroleum ether: ethyl actate = 30:1 ~ 3:1) to afford compound
SI-12 (5 g, 68% yield) as colorless gum. *H NMR (CDCls, 400 MHz) & = 7.41 - 7.35 (m,
5H), 7.26 - 7.11 (m, 5H), 6.96 - 6.89 (m, 0.5H), 6.69 - 6.57 (m, 1H), 6.45 (d, J = 8.4 Hz,
0.5H), 5.83 - 5.67 (m, 2H), 5.18 - 4.93 (m, 6H), 4.82 - 4.68 (m, 1H), 4.48 - 4.38 (m, 1H),
3.72 - 3.69 (m, 3H), 3.05 - 2.75 (m, 4H), 2.45 - 2.38 (m, 1H), 2.12 - 2.10 (m, 1H), 2.07 -
2.02 (m, 3H), 1.80 - 1.54 (m, 6H), 1.39 - 1.22 ppm (m, 4H).

SI-13

A solution of compound SI-12 (2.5 g, 4.33 mmol, 1.00 eq, 2 paralleled batches) in
dichloroethane (400 mL) was degassed and purged with nitrogen three times,
then Grubbs’2nd catalyst (740 mg, 866.00 umol, 0.20 eq) was added in one
portion. The mixture was stirred at 50°C for 24 hours under nitrogen atomosphere. TLC
(petroleum ether: ethyl actate = 3:1) showed most of the starting material was
consumed. The mixture was concentrated in reduced pressure. The residue was
purified by column chromotography (Petroleum ether: ethyl actate = 10:1 ~ 3:1) to
afford diastereoisomer compound SI-13 (2.5 g, 4.56 mmol, 53% vyield) as a gray solid.
'H NMR (CDCls, 400 MHz) 6 = 7.41 - 7.33 (m, 5H), 7.23 - 7.19 (m, 2H), 7.15 - 7.11 (m,
3H), 6.94 (d, J = 8.4 Hz, 1H), 6.02 (d, J = 8.4 Hz, 1H), 5.46 - 5.33 (m, 2H), 5.14 - 5.04
(m, 2H), 4.70 - 4.67 (m, 1H), 4.56 - 4.49 (m,1H), 3.71 (s, 3H), 2.80 - 2.78 (m, 2H), 2.56
(dd, J = 16.8, 4.0 Hz, 1H), 2.33 - 2.18 (m, 1H), 2.08 - 1.73 (m, 7H), 1.57 - 1.50 (m, 1H),
1.44 - 1.29 ppm (m, 7H).
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Si-14

A solution of compound SI-13 (3.2 g, 5.83 mmol, 1.00 eq) in methanol (30 mL) was
degassed and purged with hydrogen three times, then Pd/C (400 mg, 5% purity) was

added in one portion. The mixture was stirred at 20°C for 4 hours under hydrogen (15
psi). TLC (petroleum ether: ethyl actate = 3:1) showed the starting mateiral was
consumed. The reaction mixture was filtered and concentrated in reduced pressure.
The residue was purified by SFC (column: OD (250mm*30mm,10um); mobile phase:
[0.1% ammonium hydroxide in methanol]; B%: 20%-20%, 3.55min; 500minmin),
followed by prep-HPLC (Column: Daiso 150*25 5u; mobile phase: [water(0.1%
trifluoroacetic acid)-acetonitrile]; B%: 45% - 70%, 27min; 65min) to afford SI-14 (550.0
mg, 1.16 mmol, 60% yield, 97% purity) as a white solid. *H NMR (CD;OD-d4, 400 MHz)
0 = 8.27 - 8.25 (m, 1H), 7.27 - 7.24 (m, 2H), 7.19 - 7.15 (m, 3H), 4.77 - 4.74 (m, 1H),
4.51 - 4.46 (m, 1H), 3.70 (s, 3H), 2.84 - 2.79 (m, 1H), 2.71 - 2.66 (m, 1H), 2.56 - 2.49 (m,
2H), 2.06 (dd, J = 15.6, 5.6 Hz, 1H), 1.82 - 1.78 (m, 1H), 1.72 - 1.61 (m, 2H), 1.41 - 1.15
ppm (m, 16H).

H
N

o (_7 H O
:M o EDCI,HOBT NMN(& O
LD DMF o LB o
o) YU o} \f
si-14 SI-15

To a solution of compound SI-14 (100 mg, 217 umol, 1.00 eq) and N-methylmorpholine
(66 mg, 652 umol, 71.6 uL, 3.00 eq) in dimethyl formamide (2 mL) was added EDCI (63
mg, 326 umol, 1.50 eq) and HOBt (18 mg, 130 umol, 0.60 eq) at 0°C, then pyrrolidine
(32 mg, 434 umol, 36.3 uL, 2.00 eq) was added. The mixture was stirred at 20°C for 2.5

hours. TLC (ethyl actate) showed the starting mateiral was consumed. The reaction
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mixture was poured into water (20 mL), extracted with ethyl actate (30 mL *2). The
combined organic phase was washed with 1 N hydrochloric acid (30 mL) and brine (20
mL *2), dried over anhydrous sodium sulfate and concentrated in reduced pressure to
afford compound SI-15 (130 mg, 76% yield, 65% purity) as a white solid.

H (0] H O
N\;)LN (ONg % N\;)LN OH

0 YU 0 THF,H,0 o) YU o)
O O
SI-15 SI-16

To a solution of compound SI-15 (130 mg, 165 umol, 1.00 eq) in tetrahydrofuran (3
mL) was added a solution of lithium hydroxide hydrate (14 mg, 329 umol, 2.00 eq) in
water (1 mL) drop wise at 0°C. The mixture was stirred at 20°C for 2 hours. LCMS
showed the starting material was consuemd and desired product Mass was observed.
The reaction mixtrue was concentratred, then water (10 mL) was added, adjusted to pH
= 3 with 1N hydrochloric acid, a precipitate was formed. The mixture was filtrated and

the solid was dried under vacuo to afford compound SI-16 (100 mg, crude) as a white

solid.
HzN O
H O H O H O
MOH SI17 NQLN N
z _— Z
0O B o EDCI, HOBT 0O B o O
\f DMF, NMM \f
O O
S1-16 Macrocycle 1

To a solution of compound SI-16 (500 mg, 1.00 mmol, 1.00 eq, crude) and N-
methylmorpholine (310 mg, 3.00 mmol, 330 uL, 3.00 eq) in dimethyl formamide (6
mL) was added a mixture of EDCI (290 mg, 1.50 mmol, 1.50 eq) and HOBt (70 mg, 500
umol, 0.50 eq) portion wise at 0°C, then compound SI-17 (315 mg, 2.00 mmol, 294 uL,
2.00 eq) was added at 0°C. The mxiture was stirred at 20°C 1 hour. LCMS showed the
starting mateiral was consumed. The reaction mixture was poured into water (20 mL),

extracted with ethyl actate (20 mL*2). The combined organic phase was washed with
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brine (20 mL*2), dried over anhydrous sodium sulfate and concentrated in reduced
pressure. The residue was purified by prep-TLC (petroleum ether:ethyl actate = 2:1),
followed by prep-HPLC (Column: Phenomenex Synergi C18 150*25*10 um; mobile
phase: [water (0.1%trifluoroacetic acid)- acetonitrile]; B%: 55% - 85%, 13min) to afford
Macrocycle 1 (29.3 mg, 45.9 umol, 10% yield, 100% purity) as a white solid. *H NMR
(CDCls, 400 MHz) 6 =8.02 (d, J = 7.6 Hz, 1H), 7.88 - 7.81 (m, 1H), 7.75 (d, J = 7.6 Hz,
1H), 7.70 (br. s, 1H), 7.54 - 7.45 (m, 2H), 7.41 - 7.37 (m, 2H), 7.27 - 7.20 (m, 2H), 7.18 -
7.09 (m, 3H), 6.78 (br. s, 1H), 6.21 (br. s, 1H), 4.87 (d, J = 3.6 Hz, 2H), 4.67 - 4.62 (m,
1H), 4.51 - 4.46 (m, 1H), 3.23 - 3.00 (m, 3H), 2.91 - 2.62 (m, 3H), 2.33 - 2.27 (m, 1H),
2.15-2.11 (m, 2H), 1.92 - 1.81 (m, 2H), 1.73 - 1.58 (m, 4H), 1.41 - 1.11 ppm (m, 16H).
m/z 639.2 [M+H]".

Macrocycle 2

Macrocycle 2 was synthesized in a similar fashion to Macrocycle 1. IH NMR (CDCl3,
500 MHz) & = 8.08 (d, J = 8.1 Hz, 1H), 7.86 (dd, J =7.8, 1.5 Hz, 1H), 7.77 (d, J = 8.0 Hz,
1H), 7.57 — 7.48 (m, 3H), 7.45 (d, J = 6.9 Hz, 1H), 7.41 (t, J = 7.5 Hz, 1H), 6.73 (dd, J =
8.6, 4.0 Hz, 2H), 4.96 (dd, J = 14.9, 5.7 Hz, 1H), 4.85 (dd, J = 14.9, 5.5 Hz, 1H), 4,77 (id,
J = 8.3, 4.5 Hz, 1H), 4,52 (ddd, J = 10.5, 8.8, 3.5 Hz, 1H), 3.33 — 3.18 (m, 2H), 3.13 (dt,
J=12.1, 7.0 Hz, 1H), 2.88 (dt, J = 12.1, 7.0 Hz, 1H), 2.82 — 2.51 (m, 2H), 2.32 (ddd, J =
14.2, 6.6, 4.1 Hz, 1H), 2.24 — 2.01 (m, 2H), 1.94 — 1.56 (m, 7H), 1.50 — 1.13 ppm (m,
14H). m/z 549.6 [MS+H] *.
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Macrocycle 3

Macrocycle 3 was synthesized in a similar fashion to Macrocycle 1. *H NMR (CDCls,
500 MHz) & = 8.08 (d, J = 8.3 Hz, 1H), 7.86 (dd, J = 8.0, 1.5 Hz, 1H), 7.77 (d, J = 8.0 Hz,
1H), 7.61 (t, J = 5.7 Hz, 1H), 7.58 - 7.48 (m, 2H), 7.48 — 7.36 (m, 2H), 6.75 (d, J = 8.5
Hz, 1H), 6.66 (d, J = 8.5 Hz, 1H), 4.96 (dd, J = 14.9, 5.7 Hz, 1H), 4.85 (dd, J = 14.9, 5.6
Hz, 1H), 4.77 (td, J = 8.9, 3.8 Hz, 1H), 4.51 (ddd, J = 11.6, 8.5, 3.5 Hz, 1H), 3.34 - 3.21
(m, 2H), 3.16 (dt, J = 12.0, 6.9 Hz, 1H), 2.87 (dt, J = 12.1, 7.0 Hz, 1H), 2.74 — 2.50 (m,
2H), 2.33 (ddd, J = 14.7, 7.9, 3.5 Hz, 1H), 2.23 — 2.05 (m, 2H), 1.89 — 1.84 (m, 3H), 1.81
—1.53 (m, 11H), 1.53 — 1.09 (m, 5H). m/z 535.5 [MS+H] *.

o X

S| 19 __HCudioxane _ O _EDCI, HOBY, DIEA Boc” \)k jﬁ(

Ho )k ~p°
Boc O + o 2 o)
N Pd(PPh3)4 THF Boo T dioxane o DMF \(
o N ~

S1-18 S1-20 Sli-21 Si-1 Sl1-22

\
5 |
o° jﬁ( 13
HoN O o
HCl/dioxane z \AN ___ o Sk24 S1-24 \:)J\ O Grubbs 2nd Hz Pd/C H\AHJH(O\
:\?o o
OH

dioxane YB © EDCI, HOBt THF
s1-23 si-25 s1-26 si-27
H
N, lo) O
© NQ&N oL _ uoH NJK jﬁ(OH SI 17 NJK H
EDCI, HOB, DMF, DIEA o :\fo o TTHR A0 " EDCI, HOBY, DVIF, DIEA
O
s1-28 s1-29

Macrocycle 4

S18



@3;%0 ERRSETY (QJY g?jﬁ j\ﬂ

B a8 o EDCI HOBt, DMF, DIEA THF H,0 EDCI HOBt, DMF, DIEA

A

Sl-27 SI-31 SI-32

WL
@ :\fé o F

Macrocycle 9

Scheme S2. Synthetic route of Macrocycle 4 and 9.
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SI-18 S1-20

To a solution of compound SI-18 (5 g, 22.81 mmol, 1.0 eq) in tetrahydrofuran (50
mL) was added compound SI-19 (3.97 g, 34.22 mmol, 1.5 eq) at 26 °C, then Pd (PPh3),4
(527 mg, 456 umol, 0.02 eq) was added to the mixture. The reaction mixture was
degassed in vacuum and purged with nitrogen for 3 times. The resulting mixture was
stirred at 60°C for 4 hours. TLC (Petroleum ether: Ethyl acetate= 3:1) showed that the
starting material was consumed completely and a new spot was formed. The reaction
mixture was diluted with water (20 mL) and extracted with ethyl acetate (50 mL*3). The
combined organic layer was dried over anhydrous sodium sulfate. After filtration and
concentration in vacuum, the residue was purified by silica gel chromatography
(petroleum ether: ethyl acetate= 20:1 to 10:1) to give compound SI-20 (4 g, 58% vyield)
as yellow oil. '"H NMR (CDCls, 400 MHz) & = 5.86-5.78 (m, 1H), 5.41-5.35 (m, 1H),
5.22 (dd, J; = 1.6 Hz, J, = 17.2 Hz, 1H), 5.18 (dd, J; = 1.2 Hz, J, = 10.4 Hz, 1H), 4.43-
4.40 (m, 1H), 3.98-3.95 (m, 2H), 3.85 (dd, J; = 3.2 Hz, J, = 9.6 Hz, 1H), 3.75 (s, 3H),
3.64 (dd, J, = 3.6 Hz, J, = 9.2 Hz, 1H), 1.44 ppm (s, 9H).
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dioxane
Boc\N O H,N O
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S1-20 SI-21

To a solution of compound SI-20 (4 g, 15.43 mmol, 1.0 eq) in dioxane (20 mL) was
added a solution of hydrogen chloride in dioxane (4M, 30.00 mL, 7.78 eq). The reaction
mixture was stirred at 26°C for 2 hours. LCMS showed that the starting material was
consumed completely and the desired MS was detected. The mixture was concentrated
in vacuum to provide compound SI-21 (2.90 g, HCI salt) as a yellow solid. *H NMR
(CDCl3, 400 MHz) & = 8.80 (br.s, 2H), 5.93-5.85 (m, 1H), 5.30 (dd, J; = 1.6 Hz, J, =
17.6 Hz, 1H), 5.20 (dd, J; = 1.2 Hz, J,= 10.4 Hz, 1H), 4.42-4.40 (m, 1H), 4.17-4.11 (m,
1H), 4.07-4.00 (m, 3H), 3.84 ppm (s, 3H).

X
‘ Boc/HQkOH o °
H /H jﬁ( -
Ho \fo Boc \)ch) T (0]
T

. EDCI, HOBt, DIEA
o o DMF

HoN ~

Sl-21 SI-1 Sl-22

To a solution of compound SI-1 (5.08 g, 15.7 mmol, 1.0 eq) in N,N-dimethylformamide
(20 mL) was added diisopropylethylamine (6.09 g, 47.1 mmol, 8.23 mL, 3.0 eq), EDCI
(4.52 g, 23.6 mmol, 1.5 eq), HOBt (3.18 g, 23.6 mmol, 1.5 eq) at 0°C. Then a solution of
compound SI-21 (2.5 g, 15.7 mmol, 1.0 eq) in DMF (10 mL) was added into the mixture
and the resulting mixture was stirred at 26°C for 17 hours. LCMS showed that the
starting material was consumed completely and the desired MS was detected. The
reaction mixture was diluted with water (20 mL), acidified by hydrochloric acid (1N) until
pH = 4 and extracted with ethyl acetate (30 mL*3). The combined organic layer was
washed with brine (30 mL*3) and dried over anhydrous sodium sulfate. After filtration
and concentration in vacuum, the residue was purified by silica gel column
chromatography (petroleum ether: ethyl acetate= 15:1 to 6:1) to provide compound SI-
22 (5.3 g, 68% vyield) as yellow oil. *H NMR (CDCls, 400 MHz) & = 7.39-7.32 (m, 5H),
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7.23 (br.s, 1H), 5.90-5.84 (m, 1H), 5.66 (br.s, 1H), 5.25 (dd, J; = 1.6 Hz, J, = 17.2 Hz,
1H), 5.17 (dd, J1 = 1.2 Hz, J,= 10.4 Hz, 1H), 5.18 (d, J = 12.0 Hz, 1H), 5.13 (d, J = 12.4
Hz, 1H), 4.70-4.66 (m, 1H), 4.63-4.59 (m, 1H), 4.03—3.92 (m, 2H), 3.88 (dd, J; = 3.2 Hz,
J2 = 9.6 Hz, 1H), 3.74 (s, 3H), 3.62 (dd, J; = 3.6 Hz, J» = 9.6 Hz, 1H), 3.06 (dd, J; = 4.4
Hz, J, = 17.2 Hz, 1H), 2.76 (dd, J; = 6.0 Hz, J, = 16.8 Hz, 1H), 1.46 ppm (s, 9H).

! !
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N o HoN o
Boc” %N > HCldioxane - %N >
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\fo o dioxane \f

SlI-22 SlI-23

To a solution of compound SI-22 (1.8 g, 3.88 mmol, 1.0 eq) in dioxane (10 mL) was
added a solution of hydrogen chloride in dioxane (4M, 10 mL, 10.31 eq). The mixture
was stirred at 25°C for 2 hours. LCMS showed that the starting material was consumed
completely and the desired MS was detected. The mixture was concentrated in vacuum

to provide compound SI-23 (2 g, crude, HCI salt) as colorless oil.

K BPAK
OH | o

HN %N%O\ 2 @ﬁgjﬁgO\
T

\fo 0 EDCI, HOBt, DIEA
si-23 sI-25

To a solution of compound SI-24 (560 mg, 3.94 mmol, 1.0 eq)in N,N-
dimethylformamide (10 mL) was added HOBt (692 mg, 5.12 mmol, 1.3 eq), EDCI (981
mg, 5.12 mmol, 1.3 eq) and N,N-diisopropylethylamine (2.55 g, 19.7 mmol, 3.44 mL, 5.0
eq) at 0°C under nitrogen. Then compound SI-23 (2.01 g, 5.0 mmol, 1.27 eq, HCI salt)
was added to above reaction mixture at 0°C under nitrogen. The resulting mixture was
stirred at 25°C for 16 hours. LCMS showed that the starting material was consumed

completely and the desired MS was detected. The mixture was diluted with water (40
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mL) and extracted with ethyl acetate (20 mL*3). The combined organic phases were
washed with saturated aqueous sodium carbonate solution (20 mL*3), brine (20 mL)
and dried over sodium sulfate. After filtration and concentration in vacuum, the crude
product was purified by silica gel chromatography (petroleum ether: ethyl acetate= 15:1
to 2:1) to afford compound SI-25 (1.48 g, 64% vyield) as yellow oil. *H NMR (CDCls, 400
MHz) & = 7.27-7.25 (m, 2H), 7.21-7.18 (m, 4H), 6.65 (d, J = 8.0 Hz, 1H), 5.75-5.70 (m,
2H), 5.19-5.06 (m, 4H), 4.93-4.83 (m, 3H), 4.57 (d, J = 9.6 Hz, 1H), 3.90-3.87 (m, 2H),
3.78 (dd, J; = 3.2 Hz, J, = 9.6 Hz, 1H), 3.64 (s, 3H), 3.55 (dd, J; = 3.2 Hz, J; = 9.6 Hz,
1H), 2.93 (dd, J; = 4.4 Hz, J, = 16.8 Hz, 1H), 2.65 (dd, J; = 4.4 Hz, J, =16.8 Hz, 1H),
2.14 (t, J = 7.6 Hz, 2H), 1.98-1.93 (m, 2H), 1.56-1.52 (m, 2H), 1.33-1.24 ppm (m, 4H).

| —
Y \
Hﬁg)ﬁfo\ Grubbs'2nd Nﬁgjﬁ(o\
© \f © Toluence Y ©
s s
SI-25 SI-26

To a solution of compound SI-25 (1.48 g, 3.03 mmol, 1.0 eq) in toluene (280 mL) was
added Grubbs'2nd (2.57 g, 3.03 mmol, 1.0 eq) and then the mixture was degassed in
vacuum and purged with nitrogen for 3 times. The mixture was stirred at 60°C for 16
hours under nitrogen. LCMS showed that the starting material was consumed
completely and the desired MS was detected. The mixture was concentrated in vacuum
to give the crude product. The crude product was purified by silica gel chromatography
(petroleum ether: ethyl acetate= 3:1 to 3:1) and recrystallized in methanol (20 mL) to
afford SI-26 (2.2 g, crude) as an off-white solid. *H NMR (CDCls, 400 MHz) & = 7.40-
7.31 (m, 7H), 6.92 (d, J = 8.8 Hz, 1H), 5.93 (d, J = 6.0 Hz, 1H), 5.20 (d, J = 12.0 Hz, 1H),
5.14 (d, J = 12.4 Hz, 1H), 5.02-4.96 (m, 1H), 4.74-4.71 (m, 1H), 4.31-4.26 (m, 1H),
4.15 (dd, J; = 3.2 Hz, J, = 9.6 Hz, 1H), 3.93 (dd, J; = 2.8 Hz, J, = 10.0 Hz, 1H), 3.77 (s,
3H), 3.13 (dd, J; = 4.8 Hz, J, = 17.2 Hz, 1H), 2.68 (dd, J; = 4.8 Hz, J, = 17.2 Hz, 1H),
2.42-2.35 (m, 1H), 2.32-2.29 (m, 1H), 2.16—-2.09 (m, 1H), 1.96-1.85 (m, 2H), 1.48-1.32
ppm (m, 6H).

S22



e
Hﬁujﬁfo\ Hy, Pd/C N 0°
YO o T’ T \)kcH) 1 O
o
5} T

S1-26 SI-27

To a solution of SI-26 (500 mg, 1.09 mmol, 1.0 eq) in tetrahydrofuran (4 mL) was added
Pd/C (200 mg, 10% purity) and the mixture was degassed and purged with hydrogen for
3 times. The mixture was stirred at 25°C for 1 hour under hydrogen balloon. LCMS
showed that the starting material was consumed completely and the desired MS was
detected. The mixture was diluted with dichloromethane (10 mL) and methanol
(2 mL) and then filtered. The filtrate was concentrated in vacuum to give the crude
product. The crude product was purified by prep-HPLC (column: Phenomenex Synergi
C18 150mm*25mm*10um; mobile phase: [water (0.1%TFA)-ACN]; B%: 18%-48%,
11min.) to afford SI-27 (400 mg, 98% vyield) as a white solid. *H NMR (DMSO-ds, 400
MHz) 6 = 12.24 (br.s, 1H), 8.33 (d, J = 8.4 Hz, 1H), 7.74 (d, J = 7.6 Hz, 1H), 4.76-4.71
(m, 1H), 4.55-4.53 (m, 1H), 3.66-3.64 (m, 1H), 3.63 (s, 3H), 3.59-3.58 (m, 1H), 3.37-
3.34 (m, 2H), 2.66 (dd, J; = 6.4 Hz, J, = 16.4 Hz, 1H), 2.47 (dd, J; = 7.2 Hz, J, = 16.0 Hz,
1H), 2.28-2.15 (m, 1H), 2.10-2.04 (m, 1H), 1.67-1.65 (m, 1H), 1.41-1.36 (m, 1H), 1.25-
1.22 ppm (m, 10H).

N EDCI, HOBt, DMF, DIEA
0 o O
OH Q
sl-27 sl-28

To a solution of SI-27 (180 mg, 483 umol, 1.0 eq) in N,N-dimethylformamide (3 mL) was
added HOBt (84 mg, 628 umol, 1.3 eq), EDCI (120 mg, 628 umol, 1.3 eq), N,N-
diisopropylethylamine (124 mg, 966 umol, 168.8 uL, 2.00 eq) and amine (34 mg, 483
umol, 40.5 uL, 1.0 eq) at 0°C under nitrogen. The mixture was stirred at 25°C for 16

hours. LCMS showed that the starting material was consumed completely and the
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desired product MS was detected. The mixture was diluted with water (20 mL) and
extracted with ethyl acetate (20 mL*3). The combined organic phases were washed with
brine (20 mL), dried over sodium sulfate, filtered and concentrated under reduced
pressure to give a residue. The residue was purified by reverse phase flash (TFA) to
afford compound SI-28 (70 mg, 165 umol, 34% vyield, 100% purity) as a white solid. *H
NMR (DMSO-ds, 400 MHz) & = 8.22 (d, J = 8.0 Hz, 1H), 7.68 (d, J = 8.0 Hz, 1H), 4.80-
4.75 (m, 1H), 4.56-4.53 (m, 1H), 3.69-3.66 (m, 1H), 3.65 (s, 3H), 3.63-3.58 (m, 1H),
3.42-3.35 (m, 4H), 3.25 (t, J = 6.8 Hz, 2H), 2.71-2.66 (m, 1H), 2.53-2.51 (m, 1H), 2.24—
2.17 (m, 1H), 2.08-2.02 (m, 1H), 1.86 (t, J = 6.8 Hz, 2H), 1.75 (t, J = 6.8 Hz, 2H), 1.66-
1.62 (m, 1H), 1.44-1.40 (m, 1H), 1.36-1.23 ppm (m, 10H).

0 0
Nimjﬁ(o\ LiOH NiNJﬁ(OH
o) \,\TO 0 THF, H,0 o) \,TO o)
O O
SI-28 S1-29

To a solution of compound SI-28 (20 mg, 47 umol, 1 eq) in water (0.2 mL) and
tetrahydrofuran (2 mL) was added sodium hydroxide (11 mg, 282 umol, 6 eq). The
mixture was stirred at 0°C for 0.25 hour. TLC (petroleum ether: ethyl acetate= 0:1)
indicated that the starting material was consumed completely and one new spot was
formed. The mixture was acidified by 1N hydrochloric acid until pH= 3 and then adjusted
to pH=8 with saturated aqueous sodium bicarbonate solution. The mixture was washed
with ethyl acetate (10 mL*2). The aqueous layer was acidified by 1N hydrochloric acid
to pH= 6 and then freeze-dried to afford compound SI-29 (15 mg, 34.4 umol, 73% vyield,
94% purity) as a white solid.

o) HoN O o
@%OH s @%N
O

0] (e} EDCI, HOBt, DMF, DIEA
X

SlI-29

Macrocycle 4
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To a solution of compound SI-29 (15 mg, 36 umol, 1 eq) in N,N-dimethylformamide (3
mL) was added N,N-diisopropylethylamine (12 mg, 91 umol, 15.9 uL, 2.5 eq), HOBt (6
mg, 47.39 umol, 1.3 eq) and EDCI (9 mg, 47 umol, 1.3 eq) at 0°C under nitrogen. Then
compound SI-17 (7 mg, 47 umol, 7.0 uL, 1.3 eq) was added to above mixture. The
mixture was stirred at 25°C for 16 hours. LCMS showed that the starting material was
consumed completely and the desired product MS was detected. The mixture was
diluted with water (20 mL) and extracted with ethyl acetate (20 mL*3). The combined
organic phases were washed with brine (20 mL*3), dried over sodium sulfate, filtered
and concentrated under reduced pressure to give a residue. The crude product was
recrystallized by acetonitrile (3 mL, twice) to afford Macrocycle 4 (18.2 mg, 90% vyield)
as a white solid. *H NMR (DMSO-d6, 400 MHz) & = 8.59 — 8.44 (m, 2H), 8.23 (d, J = 8.2
Hz, 1H), 8.15 — 8.08 (m, 1H), 7.97 — 7.91 (m, 1H), 7.85 — 7.77 (m, 1H), 7.57 — 7.49 (m,
2H), 7.45 — 7.36 (m, 2H), 4.85 — 4.72 (m, 2H), 4.66 (dd, J = 15.5, 5.7 Hz, 1H), 4.49 (t, J
= 7.1 Hz, 1H), 3.76 (dd, J = 10.0, 3.3 Hz, 1H), 3.59 (t, J = 9.6 Hz, 1H), 3.48 — 3.38 (m,
3H), 3.11 - 3.00 (m, 1H), 2.92 — 2.82 (m, 1H), 2.78 — 2.71 (m, 1H), 2.68 (d, J = 10.9 Hz,
1H), 2.37 — 2.21 (m, 2H), 2.01 — 1.93 (m, 1H), 1.86 — 1.74 (m, 2H), 1.69 — 1.49 (m, 3H),
1.44 —1.22 (m, 8H), 1.20 — 1.10 (m, 3H). m/z 551.5 [MS+H]".

SFC of Macrocycle 4: RT=1.397 min, de%=100%.

@ H ©
S, S o
H H EDCI, HOBt, DMF, DIEA (e} B O
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SI-27 SI-31

To a solution of SI-27 (150 mg, 403 umol, 1.0 eq) in N,N-dimethylformamide (4
mL) was added N,N-diisopropylethylamine (104 mg, 806 umol, 140.7 uL, 2.0 eq), HOBt
(70 mg, 523 umol, 1.3 eq), EDCI (100 mg, 523 umol, 1.3 eq) and compound SI-30 (65
mg, 443 umol, 1.1 eq) at 0°C under nitrogen. The mixture was stirred at 25°C for 16
hours. LCMS showed that the starting material was consumed completely and the
desired MS was detected. The mixture was diluted with water (20 mL) and extracted
with ethyl acetate (20 mL*3). The combined organic phases were washed by brine (20

mL*3), dried over sodium sulfate. After filtration and concentration in vacuum, the crude
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product was purified by prep-HPLC (column: Phenomenex Synergi C18
150mm*25mm*10um; mobile phase: [water (0.1%TFA)-ACN]; B%: 38%-68%, 2min) to
afford compound SI-31 (166 mg, 81% vyield) as a white solid. *H NMR (DMSO-dg, 400
MHz) & = 8.40-8.20 (m, 1H), 7.74-7.58 (m, 1H), 7.35 (t, J = 7.6 Hz, 1H), 7.26-7.12 (m,
4H), 5.18-5.06 (m, 1H), 4.78-4.72 (m, 1H), 4.55-4.50 (m, 1H), 3.66-3.65 (m, 1H),
3.71-3.55 (m, 3H), 3.58-3.56 (m, 4H), 3.54-3.53 (m, 1H), 2.75 (t, J = 6.4 Hz, 1H), 2.22—
2.14 (m, 2H), 2.00-1.93 (m, 1H), 1.91-1.63 (m, 4H), 1.34-1.15 ppm (m, 12H).

iﬁ%mw@@w

THF, H,0
Q

SI-31 SI-32

To a solution of compound SI-31 (140 mg, 279 umol, 1.0 eq) in tetrahydrofuran (2 mL)
and water (1 mL) was added sodium hydroxide (67 mg, 1.67 mmol, 6.0 eq). The mixture
was stirred at 0°C for 0.5 hour. TLC (dichloromethane: methanol= 10:1) indicated that
the starting material was consumed completely. The mixture was washed with ethyl
acetate (10 mL*2). The aqueous layer acidified by 1N hydrochloric acid until pH= 6 and
then freeze-dried to afford compound SI-32 (140 mg, crude) as a white solid. *H NMR
(DMSO-d6, 400 MHz) & = 8.38-8.18 (m, 1H), 7.56-7.40 (m, 1H), 7.35 (t, J = 7.6 Hz, 1H),
7.26—7.12 (m, 4H), 5.13-5.01 (m, 1H), 4.79-4.71 (m, 1H), 4.46—-4.42 (m, 1H), 3.67-3.50
(m, 4H), 2.81-2.73 (m, 1H), 2.53-2.52 (m, 2H), 2.27-2.16 (m, 2H), 2.06-1.96 (m, 1H),
1.88-1.56 (m, 4H), 1.36-1.15 ppm (m, 12H).

e @@Q

Y EDCI, HOBt, DMF, DIEA

S1-32

Macrocycle 9

To a solution of compound SI-32 (120 mg, 246 umol, 1 eq) in N,N-dimethylformamide (2
mL) was added N,N-diisopropylethylamine (79 mg, 615 umol, 2.5 eq), HOBt (43 mg,
320 umol, 1.3 eq) and EDCI (61 mg, 320 umol, 1.3 eq) at 0°C and then (2-

S26



fluorophenyl)methanamine (46 mg, 369 umol, 42 uL, 1.5 eq) was added to the mixture.
The resulting mixture was stirred at 25°C for 16 hours. LCMS showed that the starting
material was consumed completely and the desired MS was detected. The mixture was
poured into water (5 mL) and extracted with ethyl acetate (5 mL*3). The combined
organic phases were washed with brine (20 mL), dried over sodium sulfate, filtered and
concentrated under reduced pressure to give a residue. The residue was recrystallized
by methanol (3 mL, twice) to afford Macrocycle 9 (51.8 mg, 35% vyield) as a white solid.
'H NMR (DMSO-dg, 400 MHz) & = 8.62 — 8.29 (m, 2H), 8.29 — 8.09 (m, 1H), 7.46 — 6.84
(m, 9H), 5.15 — 5.06 (m, 0.48H), 4.81 — 4.67 (m, 1H), 4.54 — 4.37 (m, 2H), 4.37 — 4.26
(m, 1H), 4.24 — 4.15 (m, 0.55H), 3.81 — 3.40 (m, 4H), 3.20 — 2.62 (m, 3H), 2.35 — 2.13
(m, 2H), 2.02 — 1.92 (m, 1H), 1.86 — 1.75 (m, 1H), 1.75 — 1.65 (m, 1H), 1.64 — 1.45 (m,
2H), 1.44 — 1.03 ppm (m, 11H). m/z 595.5 [MS+H] ".

SFC of Macrocycle 9: RT=2.143 min, de %= 97%.
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Scheme S3. Synthetic route of CP1.
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Br BnBr, K,CO3 Br
OH acetone, r.t. o
BocHN BocHN
S1-34 SI-35

To a mixture of compound SI-34 (8.0 g, 23.2 mmol, 1.0 eq) and potassium carbonate
(3.37 g, 24.4 mmol, 1.05 eq) in acetone (800 mL) was added benzyl bromide (4.37 g,
25.6 mmol, 1.1 eq) at 25°C and then the reaction mixture was stirred for 12 hours at
25°C. LCMS showed that the reaction was completed. The reaction mixture was filtered
and the filtrate was concentrated in vacuum. The residue was purified by column
chromatography (petroleum ether: ethyl acetate= 100:1 to 10:1) to give the desired
product SI-35 (10.0 g, 22.7 mmol, 97% vyield, 98% purity) as a white solid. *H NMR
(CDCl3, 400 MHz) 6 = 7.39-7.36 (m, 4H), 7.33-7.30 (m, 2H), 7.26-7.25 (m, 1H), 7.10 (t,
J =7.6 Hz, 1H), 6.97 (d, J = 7.2 Hz, 1H), 5.15 (q, J = 12.4 Hz, 2H), 5.05-5.02 (m, 1H),
4.64-4.59 (m, 1H), 3.14-2.99 (m, 2H), 1.44 ppm (s, 9H).

124
L T
Br SI-36 _ ]

BocHN O\/© KOAc, Pd(dppf)Cl,, - O\/©

dioxane, 80°C BocHN

SI-35 SI1-37

To a solution of compound SI-35 (10.0 g, 23.0 mmol, 1.0 eq), compound SI-36 (9.35 g,
36.8 mmol, 1.6 eq) and potassium acetate (6.78 g, 69.0 mmol, 3.0 eq) in dioxane (250
mL) was added Pd(dppf)Cl, (1.68 g, 2.3 mmol, 0.1 eq) at 25°C and then the reaction
mixture was stirred at 80°C for 12 hours under nitrogen. LCMS showed that the reaction
was completed. The reaction mixture was filtered and the filtrate was concentrated in
vacuum. The residue was purified by column chromatography (SiO,, petroleum ether:
ethyl acetate= 100:1 to 10:1) to give the product SI-37 (10.0 g, 19.7 mmol, 85% yield,
95% purity) as yellow oll.
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SI1-37 SI-38 Sl1-40

To a solution of compound SI-37 (35.0 g, 72.7 mmol, 1.0 eq) in dioxane (50 mL) was
added a solution of hydrogen chloride in dioxane (4 M, 300 mL) at 25°C and then the
reaction mixture was stirred at 25°C for 0.5 hour. LCMS showed that the reaction was
completed. Then the reaction mixture was concentrated in vacuum to give the product

SI-38 (30.0 g, crude, HCI salt) as yellow oil, which was used directly in the next step.

To a solution of compound SI-39 (18.4 g, 65.8 mmol, 1.1 eq), 1-hydroxybenzotriazole
(8.9 g, 65.8 mmol, 1.1 eq) in dichloromethane (250 mL) was added 1-ethyl-3-(3-
dimethyl aminopropyl) carbodiimide hydrochloride (12.6 g, 65.8 mmol, 1.1 eq) at 0°C
and then the reaction mixture was stirred for 30 mins. The compound SI-38 (25 g, 59.8
mmol, 1.0 eq, HCI salt) and diisopropylethylamine (23.2 g, 179.5 mmol, 3.0 eq) in
dichloromethane (120 mL) was added to above reaction mixture at 0°C and then the
resulting mixture was stirred at 25°C for 11.5 hours. LCMS showed that the reaction
was completed. The reaction mixture was quenched with hydrochloric acid solution (1 M,
400 mL) and extracted with dichloromethane (200 mL*2). The combined organic phases
were washed with brine (400 mL*2), dried over sodium sulfate and concentrated in
vacuum. The residue was purified by column chromatography (SiO», petroleum ether:
ethyl acetate= 50:1 to 2:1) to give the product SI-40 (29.0 g, 38.5 mmol, 64% vyield, 85%
purity) as yellow oil. *H NMR & = 7.67 (d, J = 7.2 Hz, 1H), 7.54 (s, 1H), 7.40-7.29 (m,
6H), 7.28-7.20 (m, 6H), 7.17 (d, J = 7.2 Hz, 1H), 6.64 (br.s, 1H), 5.26-5.24 (s, 1H), 4.89-
4.84 (m, 1H), 4.41-4.36 (m, 1H), 4.16-4.10 (m, 1H), 3.20-3.17 (m, 1H), 3.09-3.07 (m,
1H), 2.73-2.65 (m, 2H), 2.28-2.21 (m, 2H), 1.40 (s, 9H), 1.34 ppm (s, 12H).
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Si-40 S1-41
To a solution of compound SI-40 (31.0 g, 48.2 mmol, 1.0 eq) in dioxane (50 mL) was
added a solution of hydrogen chloride in dioxane (4 M, 250 mL, 20.7 eq) at 25°C and
then the reaction mixture was stirred at 25°C for 30 min. LCMS showed that the reaction
was completed. The reaction mixture was concentrated in vacuum to give the product
Sl-41 (26.0 g, 38.0 mmol, 79% yield, 85% purity, HCI salt) as yellow oil. *H NMR
(CD30D, 400 MHz) 6 = 7.65-7.61 (m, 2H), 7.35-7.16 (m, 12H), 5.48 (s, 2H), 4.86-4.76
(m, 1H), 3.95-3.93 (m, 1H), 3.21-3.19 (m, 1H), 3.11-3.09 (m, 1H), 2.68-2.66 (m, 2H),
2.10-1.95 (m, 2H), 1.33 ppm (s, 12H).

OH

B-OH
0
jﬁ OH
) OH
CIH. HzNJk v@ SI 42 _ NalOy, NH,0Ac o]
~HOBT, EDCI * " acetons, H,0 R o
N\)k BocHN 7N

BocHN

Sl-41 S1-43 Sl-44

To a solution of compound SI-41 (5.0 g, 9.2 mmol, 1.0 eq) and compound SI-42 (2.6 g,
9.2 mmol, 1.0 eq) in N,N-dimethylformamide (150 mL) was added diisopropylethylamine
(5.96 g, 46.1 mmol, 5.0 eq), 1-hydroxybenzotriazole (1.37 g, 10.1 mmol, 1.1 eq) and 1-
ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (1.94 g, 10.1 mmol, 1.1 eq)
at 0°C and the reaction was stirred at 25°C for 12 hours. LCMS showed that the
reaction was completed. The reaction mixture was acidified to pH=4 with hydrochloric
acid (0.5 M) and extracted with dichloromethane (150 mL*4). The orgainic layer was
dried over anhydrous sodium sulfate, filtered and concentrated in vacuum to give the
product SI-43 (13.6 g, 4.35 mmol, 47% yield) as red oil, which was used directly in the

next step.
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To a solution of compound SI-43 (30.0 g, 37.2 mmol, 1.0 eq) in acetone (300 mL) was
added sodium periodate (23.89 g, 111.7 mmol, 3.0 eq) and ammonium acetate (8.61 g,
111.7 mmol, 3.0 eq) in water (240 mL) at 25°C and then the reaction mixture was stirred
at 25°C for 12 hours. LCMS showed that the reaction was completed. The reaction
mixture was acidified to pH=4 with hydrochloric acid (0.5 M) and extracted with
dichloromethane (300 mL*3). The organic layer was dried over anhydrous sodium
sulfate, filtered and concentrated in vacuum. The residue was purified by reverse phase
flash (HCI condition) to give the product SI-44 (9.30 g, 12.8 mmol, 25% yield, 100%

purity) as a brown solid.

HO
B-OH
OH o
Cu(OAc),, TEA, o
o 4A molecular sieves H\)k o
N\)k o BocHN Y H
BocHN T N MeOH, DCM, >
z rt,12h [

Sl-44 Sl-45

To a solution of compound SI-44 (6.0 g, 8.29 mmol, 1.0 eq) in dichloromethane (600 mL)
was added copper acetate (1.51 g, 8.29 mmol, 1.0 eq), triethylamine (8.39 g, 82.9 mmaol,
10.0 eq), methanol (2.66 g, 82.9 mmol, 10.0 eq) and 4A molecular sieves (6.0 g) at
25°C and then the reaction mixture was stirred at 25°C for 12 hours under oxygen.
LCMS showed that the reaction was completed. The reaction mixture was filtered and
concentrated in vacuum. The residue was purified by re-crystallization from ethyl
acetate (100 mL) and then re-crystallized from acetonitrile (100 mL) to give SI-45 (2.60
g, 3.66 mmol, 44% vyield, 95% purity) as a yellow solid. *H NMR (DMSO-d6, 400 MHz) &
=8.60 (d, J = 8.4 Hz, 1H), 8.10 (d, J = 8.8 Hz, 1H), 7.41-7.28 (m, 9H), 7.24-7.20 (m, 1H),
7.08-6.97 (m, 4H), 6.89-6.79 (m, 3H), 6.15-6.10 (m, 2H), 5.17 (s, 2H), 4.75-4.70 (m, 1H),
4.37-4.33 (m, 2H), 3.27-3.17 (m, 2H), 2.91-2.71 (m, 2H), 2.45-2.40 (m, 2H), 1.75-1.63
(m, 2H), 1.38 ppm (s, 9H).
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SlI-45 Sl-46

To a solution of SI-45 (250 mg, 368 umol, 1.0 eq) in dichloromethane (10 mL) and
isopropanol (20 mL) was added Pd/C (100 mg, 5% purity) under nitrogen. The
suspension was degassed under vacuum and purged with hydrogen for several times.
The mixture was stirred under hydrogen (15 psi) at 25°C for 4 hours. LCMS showed that
the starting material was completed. The reaction mixture was filtered and the filtrate

was concentrated in vacuum to give compound SI-46 (150 mg, 183 umol, 50% vyield, 72%

purity) as a brown solid.

o) o)
i o T, ; o |
BocHN N%N OH SM;\‘H BocHN H%N HV©/
é HOBT, EDCI, DMF ES

Sl-46 Sl-48

To a solution of compound SI-46 (500 mg, 851 umol, 1.0 eq), diisopropylethylamine
(121 mg, 935 umol, 1.1 eq) and 1-hydroxy benzotriazole (126 mg, 935 umol, 1.1 eq) in
tetrahydrofuran (10 mL) and N,N-dimethylformamide (10 mL) was added 1-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride (179 mg, 935 umol, 1.1 eq) at -10°C
and then the reaction mixture was stirred for 0.5 hour at -10°C. Then p-
tolylmethanamine (113 mg, 935 umol, 1.1 eq) was added to above reaction mixture and
the reaction mixture was stirred for 11.5 hours at 25°C. LCMS showed that the reaction
was completed. Water (20 mL) was added to the reaction mixture and the solid was
precipitate out. Then the solid was collected and purified by prep-HPLC (TFA condition,
column: Agela ASB 150mm*25mm*5um, mobile phase: [water (0.1%TFA)-ACN]; B%:
60%-85%, 11 min) to give SI-48 (23.0 mg, 31 umol, 4% vyield, 93% purity) as a white
solid. *H NMR (DMSO-d6, 400 MHz) & = 8.57 (t, J = 5.6 Hz, 1H), 8.41 (d, J = 8.8 Hz,
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1H), 8.01 (d, J = 8.8 Hz, 1H), 7.32-6.95 (m, 13H), 6.86-6.80 (m, 3H), 6.13 (br.s, 1H),
6.00 (d, J = 6.8 Hz, 1H), 4.64-4.63 (m, 1H), 4.42-4.23 (m, 4H), 3.05-3.01 (m, 1H), 2.92-
2.66 (m, 3H), 2.47-2.45 (m, 2H), 2.22 (s, 3H), 1.79-1.64 (m, 2H), 1.39 ppm (s, 9H).

BOCHN%&; Z/NVC/ __TFA, DCMITHF _ HZN%ﬂHE %g/nv@

Sl1-48 CP1

To a solution of SI-48 (150 mg, 217 umol, 1.0 eq) in dichloromethane (10 mL) and
tetrahydrofuran (10 mL) was added trifluoroacetic acid (7.7 g, 67 mmol, 5 mL, 311.0 eq)
at 25°C and then the reaction mixture was stirred for 12 hours at 25°C. LCMS showed
that the reaction was completed. The reaction mixture was concentrated in vacuum.
The residue was purified by prep-HPLC (TFA condition; column: Phenomenex Synergi
C18 150mm*25mm*10um, mobile phase: [water (0.1%TFA)-ACN]; B%: 25%-55%, 12
min) to give the product with as TFA salt. The product was redissolved in water (5 mL)
and the mixture was adjusted to pH=9 with aqueous sodium bicarbonate. The solid was
precipitated out and collected to give CP1 (32.0 mg, 54 umol, 25% yield, 100% purity)
as a white solid. '"H NMR (DMSO-d6, 400 MHz) & = 8.55 (t, J = 6.2 Hz, 1H), 8.42 (d, J =
8.6 Hz, 1H), 7.80 (d, J = 8.8 Hz, 1H), 7.35 — 7.19 (m, 4H), 7.18 — 6.99 (m, 8H), 6.99 —
6.89 (m, 2H), 6.89 — 6.84 (m, 1H), 6.75 (s, 1H), 6.19 (s, 1H), 4.62 (t, J = 10.7 Hz, 1H),
4.43 (dd, J = 15.0, 7.3 Hz, 1H), 4.29 (dd, J = 15.2, 6.2 Hz, 1H), 4.21 (dd, J = 15.1, 5.7
Hz, 1H), 3.57 (s, 1H), 3.00 (d, J = 12.9 Hz, 1H), 2.90 — 2.79 (m, 1H), 2.74 — 2.62 (m, 2H),
2.22 (s, 3H), 1.82 — 1.51 ppm (m, 4H). m/z = 591.5 [MS+H]"

SFC of CP1: RT = 2.73 min; de% = 100%
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Sl- 53 HCI/d\oxane SI 56
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SI-54 SI-55 SI-57
F
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T acetone 0 H\)\ HOBT, EDgj. DMF
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HATU DIEA, DMF
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Scheme S4. Synthetic route of Macrocycle 5 and 6.

Br HO (0] Br. (@] OBn
BnBr -
K,CO3, Acetone
NHBoc NHBoc

S1-49 S1-50

To a solution of compound SI-49 (11 g, 31.9 mmol, 1.0 eq) in acetone (110 mL) was
added potassium carbonate (4.86 g, 35.1 mmol, 1.1 eq) and benzyl bromide (6.01 g,
35.1 mmol, 1.1 eq). The reaction mixture was stirred at 26°C for 48 hours. LCMS
showed that the starting material was consumed completely and the desired MS was
detected. The residue was filtered and the filtrate was concentrated in vacuum to give
compound SI-50 (14 g, 30.7 mmol, 96% yield, 95% purity) as a white solid. *H NMR
(CDCls, 400 MHz) & = 7.28-7.16 (m, 7H), 6.79 (d, J = 8.4 Hz, 2H), 5.10 (d, J = 12.0 Hz,
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1H), 5.00 (d, J = 12.4 Hz, 1H), 4.90 (d, J = 7.6 Hz, 1H), 4.53-4.48 (m, 1H), 2.96-2.91 (m,
2H), 1.32 ppm (s, 9H).

O\ o)
,B-B (
O D
Br O<_OBn S1.36 >?Lo
: > o-B O._OBn
NHBoo Pd(dppf)Cl,, KOA, dioxane \Q\j\

NHBoc

SI-50 SI-51

To a mixture of compound SI-50 (21 g, 48.3 mmol, 1.0 eq), compound SI-36 (12.28 g,
48.35 mmol, 1.0 eq), potassium acetate (14.24 g, 145.0 mmol, 3.0 eq) in dioxane (210
mL) was added Pd(dppf)Cl; (3.54 g, 4.84 mmol, 0.1 eq) under nitrogen. The reaction
mixture was degassed in vacuum and purged with nitrogen for 3 times and stirred at
80°C for 12 hours under nitrogen. TLC (petroleum ether: ethyl acetate= 3:1) showed
that the starting material was consumed completely and one main new spot was
observed. The reaction mixture was filtered and the filtrate was concentrated in vacuum.
The residue was purified by silica gel chromatography (petroleum ether: ethyl acetate=
10:1 to 3:1) to give compound SI-51 (20 g, 39.9 mmol, 83% yield, 96% purity) as yellow
oil. *H NMR (CDCls, 400 MHz) 6 = 7.70 (d, J = 7.6 Hz, 2H), 7.39-7.34 (m, 3H), 7.29-7.27
(m, 2H), 7.06 (d, J = 7.6 Hz, 2H), 5.16 (d, J = 12.4 Hz, 1H), 5.09 (d, J = 12.0 Hz, 1H),
4.97 (d, J = 8.4 Hz, 1H), 4.66-4.60 (m, 1H), 3.16-3.06 (m, 2H), 1.42 (s, 9H), 1.34 ppm (s,
12H).

Q\% o o HCl/dioxane % .
— —_— -
NHBoc NH, HCI

SI-51 S1-52
To a mixture of compound SI-51 (5.3 g, 11.0 mmol, 1.0 eq) in dioxane (30 mL) was
added a solution of hydrogen chloride in dioxane (4M, 50 mL, 18.17 eq). The mixture
was stirred at 26°C for 4 hours. LCMS showed that the starting material was consumed
completely and the desired MS was detected. The reaction mixture was concentrated in
vacuum to give compound SI-52 (4.6 g, 9.4 mmol, 85% yield, 85% purity, HCI salt) as a
yellow solid. *H NMR (CDCls, 400 MHz) & = 8.87 (br.s, 2H), 7.68 (d, J = 7.6 Hz, 2H),
7.27-7.25 (m, 3H), 7.20 (d, J = 7.6 Hz, 2H), 7.13-7.11 (m, 2H), 5.09 (d, J = 12.0 Hz, 1H),
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5.00 (d, J = 12.0 Hz, 1H),4.46-4.43 (m, 1H), 3.51-3.48 (m, 1H), 3.37-3.32 (m, 1H), 1.31

(s, 12H).
O NHBoc OJ%
\O)WOH é\o
S¢ o
S1-53
O/é 0O<_OBn - o
NH, HCI H H

S

SI-52 Si-54

To a solution of compound SI-53 (266 mg, 1.08 mmol, 1.5 eq) in ethyl acetate (5
mL) was added triethylamine (218 mg, 2.15 mmol, 3.0 eq) and propylphosphonic
anhydride (914 mg, 1.44 mmol, 50% purity, 2.0 eq). Then compound SI-52 (300 mg,
718 umol, 1.0 eq) was added into above reaction mixture and the resulting mixture was
stirred at 26°C for 4 hours. LCMS showed that the starting material was consumed and
the desired MS was detected. The reaction mixture was poured into water (15 mL) and
extracted with ethyl acetate (30 mL*3), dried over anhydrous sodium sulfate, filtered and
concentrated in vacuum. The residue was purified by silica gel chromatography
(petroleum ether: ethyl acetate= 10:1 to 3:1) to give compound SI-54 (380 mg, 542 umol,
76% yield, 87% purity) as yellow oil. *"H NMR (CDCls, 400 MHz) 6 = 7.71 (d, J = 7.6 Hz,
2H), 7.37-7.34 (m, 3H), 7.26-7.24 (m, 2H), 7.09 (d, J = 7.6 Hz, 2H), 7.00 (d, J = 8.0 Hz,
1H), 5.64 (d, J = 8.0 Hz, 1H), 5.13 (d, J = 12.0 Hz, 1H), 5.09 (d, J = 12.0 Hz, 1H), 4.88-
4.83 (m, 1H), 4.52-4.49 (m, 1H), 3.68 (s, 3H), 3.13 (d, J = 6.0 Hz, 2H), 3.06-2.96 (m,
1H), 2.66 (dd, J; = 6.0 Hz, J, = 17.2 Hz, 1H), 1.42 (s, 9H), 1.35 (s, 12H).

X X
ey by
OB OB

o HCl/dioxane o
_— >
BocHN \)j\H n CIH HyN \/U\H n

Sli-54 SI-55

To a solution of compound SI-54 (3.0 g, 4.9 mmol, 1.0 eq) in dioxane (10 mL) was
added a solution of hydrogen chloride in dioxane (4M, 10 mL, 8.2 eq). The reaction

mixture was stirred at 25°C for 2 hours. LCMS showed that the starting material was
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consumed completely and the desired MS was detected. The reaction mixture was
concentrated in vacuum to give compound SI-55 (2.8 g, crude, HCI salt) as a white solid.
'H NMR (CD30D, 400 MHz) & = 7.66 (d, J = 8.0 Hz, 2H), 7.37-7.28 (m, 5H), 7.21 (d, J =
7.6 Hz, 2H), 5.16 (d, J = 12.0 Hz, 1H), 5.11 (d, J = 12.4 Hz, 1H), 4.80 (dd, J; = 5.6 Hz,
J, = 8.8 Hz, 1H), 4.18 (dd, J; = 3.6 Hz, J, = 9.2 Hz, 1H), 3.73 (s, 3H), 3.25 (dd, J; = 5.6
Hz, J, = 14.0 Hz, 1H), 3.03 (dd, J; = 8.8 Hz, J, = 14.0 Hz, 1H), 2.93 (dd, J; = 9.2 Hz, J;
= 14.0 Hz, 1H), 2.81-2.74 (m, 1H), 1.34 ppm (s, 12H).

é\o HOO/\)LOH é\o
OB OB

SI-56
(o] o]
CHHZN\)J\H/E?; HOBt, EDCI, DIEA, DMF H\)km/?n/
'\go\ :\g/o\

SI-55 S1-57

To a solution of compound SI-55 (2.7 g, 4.9 mmol, 1.0 eq) in N,N-dimethylformamide
(20 mL)was added 1-hydroxybenzotriazole (867 mg, 6.42 mmol, 1.3 eq),
diisopropylethylamine (3.19 g, 24.7 mmol, 5.0 eq) and 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (1.23 g, 6.42 mmol, 1.3 eq). Then compound SI-56
(820 mg, 4.94 mmol, 1.0 eq) was added into above mixture at 0°C. After addition, the
reaction mixture was stirred at 25°C for 16 hours. LCMS showed that the starting
material was consumed completely and the desired MS was detected. The reaction
mixture was poured into hydrochloric acid (1M, 50 mL) at 0°C and extracted with EA (50
mL*3). The combined organic phases were washed with brine (50 mL*3), dried over
sodium sulphate, filtered and concentrated in vacuum to give compound SI-57 (3.2 g,
crude) as yellow oil.
5o

o NalO,4/NH4OAc (]
—_—
H OBn acetone,H,O H\)k OBn
Y N

\go\ :\g/o\

SI-57 SI-58

To a solution of compound SI-57 (3.2 g, 4.8 mmol, 1.0 eq) in acetone (15 mL) and water

(10 mL) was added sodium periodate (3.12 g, 14.6 mmol, 3.0 eq) and ammonium
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acetate (1.12 g, 14.6 mmol, 3.0 eq.). The mixture was stirred at 25°C for 16 hours.
LCMS showed that the starting material was consumed completely and the desired MS
was detected. The reaction mixture was poured into water (40 mL) and then extracted
by ethyl acetate (40 mL*3). The combined organic phases were washed with brine (20
mL), dried over sodium sulfate, filtered and concentrated in vacuum to give the crude
product. The crude product was purified by reverse phase flash (formic acid) to give
compound SI-58 (920 mg, 1.56 mmol, 32% yield, 98% purity) as a yellow solid. *H NMR
(CD3;0D, 400MHz) 6 = 7.64 (d, J = 7.6 Hz, 1H), 7.50 (d, J = 8.0 Hz, 1H), 7.33-7.28 (m,
5H), 7.14-7.06 (m, 3H), 6.66-6.58 (m, 3H), 5.15-5.09 (m, 2H), 4.76-4.66 (m, 2H), 3.62 (s,
3H), 3.15-3.10 (m, 1H), 3.04-2.98 (m, 1H), 2.77 (t, J = 8.0 Hz, 2H), 2.68 (dd, J; = 6.4 Hz,
J, = 8.4 Hz, 1H), 2.54 (dd, J; = 6.8 Hz, J, = 8.4 Hz, 1H), 2.42 ppm (t, J = 8.0 Hz, 2H).

OH QH

EN
OH

o Cu(OAc),, EtsN %
N\Z)KH OBn - H\;)k OBn

(0]

el ke
SI-58 SI-59

To a soluiton of compound SI-58 (50 mg, 87 umol, 1.0 eq) in dichloromethane (2
mL) was added triethylamine (9 mg, 87 umol, 1.0 eq), copper acetate (16 mg, 87 umol,
1.0 eq) and 4A molecular sieves (200 mg). The mixture was stirred at 20°C for 16 hours
under oxygen. LCMS showed that the starting material was consumed completely and
the desired product was detected. The mixture was filtered and the cake was washed
with isopropanol (5 mL). The filtrate was concentrated in vacuum to give the crude

product. The crude product was purified by silica gel chromatography column

(petroleum ether: ethyl acetate= 5:1 to 2:1) to give compound SI-59 (36 mg, 59 umol, 68%

yield, 87% purity) as a yellow brown solid. *H NMR (CDCls, 400 MHz) & = 7.41-7.38 (m,
5H), 7.31 (dd, J, = 2.4 Hz, J, = 8.4 Hz, 1H), 7.26 (t, J = 7.6 Hz, 1H), 7.09-7.04 (m, 2H),
7.00-6.96 (m, 2H), 6.87 (d, J = 7.6 Hz, 1H), 6.81 (d, J = 7.2 Hz, 1H), 6.48 (J = 6.8 Hz,
1H), 6.31 (br.s, 1H), 5.27 (d, J = 12.0 Hz, 1H), 5.21 (d, J = 12.0 Hz, 1H), 5.01-4.98 (m,
1H), 4.62-4.58 (m, 1H), 3.69 (s, 3H), 3.39 (dd, J; = 4.4 Hz, J, = 9.2 Hz, 1H), 3.30-3.24
(m, 1H), 2.82 (dd, J; = 3.2 Hz, J, = 17.2 Hz, 1H), 2.72-2.38 ppm (m, 5H).
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SI-59 SI-60

To a solution of compound SI-59 (380 mg, 716 umol, 1.0 eq) in dichloromethane (7
mL) and isopropanol (15 mL) was added Pd/C (38 mg, 10% purity). The reaction
mixture was degassed and purged with hydrogen for three times and then the mixture
was stirred at 25°C for 2 hours under hydrogen balloon. LCMS showed that the starting
material was consumed completely and the desired product was detected. The mixture
was filtered and then the filtrate was concentrated in vacuum to give compound SI-60

(330 mg, crude) as a white solid.

’ Q sI-33 " o .
\i)kH oH HOBT, EDCI, DMF \)kN
ke b

SI1-60 Sl1-61

To a solution of compound SI-60 (170 mg, 386 umol, 1.0 eq) in N,N-dimethyl formamide
(5 mL) was added diisopropylethylamine (100 mg, 772 umol, 2.0 eq), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (96 mg, 502 umol, 1.3 eq) and
1-hydroxybenzotriazole (68 mg, 502 umol, 1.3 eq.) at 0°C under nitrogen. Then
compound SI-33 (58 mg, 463 umol, 1.2 eq.) was added to above mixture. The mixture
was stirred at 25°C for 6 hours. LCMS showed that the desired MS was detected. The
mixture was poured into water (20 mL) and extracted with ethyl acetate (20 mL*3). The
combined organic phases were washed by brine (20 mL), dried over sodium sulfate,
filtered and concentrated under reduced pressure to give compound SI-61 (190 mg, 337
umol, 87% yield, 97% purity) as a yellow solid. *H NMR (DMSO-d6, 400 MHz) & = 8.42
(d, J =9.6 Hz, 1H), 8.36 (t, J = 5.6 Hz, 1H), 7.75 (d, J = 8.8 Hz, 1H), 7.36-7.30 (m, 3H),
7.23-7.17 (m, 4H), 6.96 (d, J = 8.0 Hz, 2H), 6.84 (d, J = 7.6 Hz, 1H), 6.70 (dd, J, = 2.4
Hz, J, = 8.0 Hz, 1H), 6.22 (br.s, 1H), 4.70-4.61 (m, 2H), 4.41-4.35 (m, 2H), 3.48 (s, 3H),
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3.23 (dd, J; = 4.0 Hz, J, = 13.6 Hz, 1H), 3.09 (dd, J; = 8.4 Hz, J, = 15.2 Hz, 1H), 2.64-
2.55 (M, 3H), 2.44-2.39 (m ,2H), 2.18 ppm (dd, J; = 8.4 Hz, J, = 14.4 Hz, 1H).

8&%@ R @Cié(mgl
b I

S1-61 S1-62

To a solution of compound SI-61 (180 mg, 328 umol, 1.0 eq) in N,N-dimethyl formamide
(3 mL) was added a solution of lithium hydroxide monohydrate (41 mg, 986 umol, 3.0 eq)
in water (3 mL) at 0°C. The reaction mixture was stirred at 26°C for 3 hours. LCMS
showed that the starting material was consumed completely and the desired product
was detected. The reaction mixture was diluted with water (5 mL), acidified by
hydrochloric acid (1M, 5 mL) at 0°C and extracted with ethyl acetate (20 mL*3). The
combined organic layer was washed with brine (20 mL*3), dried over anhydrous sodium
sulfate, filtered and concentrated in vacuum to give compound SI-62 (190 mg, 234 umol,
71% yield, 66% purity) as a yellow solid. *H NMR (DMSO-dg, 400 MHz) & = 8.36-8.28
(m, 1H), 8.06-7.92 (m, 2H), 7.72-7.69 (m, 1H), 7.56 (t, J = 7.2 Hz, 1H), 7.43 (t, J = 7.2
Hz, 1H), 7.35-7.26 (m, 3H), 7.23-7.18 (m, 3H), 6.98-6.91 (m, 2H), 6.84 (t, J = 6.4 Hz,
1H), 6.74-6.71 (m, 1H), 6.21 (br.s, 1H), 4.70-4.60 (m, 2H), 4.40-4.33 (m, 2H), 3.25-2.99
(m, 1H), 2.67-2.65 (m, 2H), 2.61-2.55 (m, 2H), 2.34-2.32 (m, 2H), 2.23-2.13 ppm (m,
1H).
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Sl1-62

Macrocycle 5

To a solution of compound SI-62 (95 mg, 178 umol, 1.0 eq) in N,N-dimethyl formamide
(83 mL) was added N, N-diisopropylethylamine (69 mg, 534 umol, 3.0 eq) and HATU
(102 mg, 267 umol, 1.5 eq) at 0°C. Then amine (19 mg, 267 umol, 1.5 eq) was added
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into above mixture and the reaction mixture was stirred at 26°C for 3 hours. LCMS
showed that the starting material was consumed completely and the desired product
was detected. The reaction mixture was quenched with water (10 mL) and extracted
with ethyl acetate (20 mL*3). The combined organic layer was washed with brine (20
mL*3), dried over anhydrous sodium sulfate, filtered and concentrated in vacuum. The
crude product was purified by prep-HPLC (column: Phenomenex Synergi C18, 150
mm*25 mm*10 um; mobile phase: [water (0.1% TFA) —ACN]; B%: 32%-62%, 13min ) to
give the major product of Macrocycle 5 (19.0 mg, 32 umol, 18% yield, 100% purity) as
a yellow solid. *H NMR (DMSO-dg, 400 MHz) & = 8.50 (t, J = 6.0 Hz, 1H), 8.45 (d, J =
9.4 Hz, 1H), 7.84 (d, J = 9.0 Hz, 1H), 7.36 (t, J = 7.7 Hz, 1H), 7.32 — 7.24 (m, 3H), 7.24
—7.10 (m, 3H), 7.01 — 6.92 (m, 2H), 6.82 (d, J = 7.6 Hz, 1H), 6.74 (dd, J = 8.7, 2.5 Hz,
1H), 6.21 (s, 1H), 4.64 — 4.50 (m, 2H), 4.42 (dd, J = 15.5, 6.0 Hz, 1H), 4.32 (dd, J = 15.4,
5.6 Hz, 1H), 3.16 (d, J = 5.3 Hz, 1H), 3.14 — 3.03 (m, 3H), 3.02 — 2.92 (m, 1H), 2.73 —
2.64 (m, 3H), 2.38 — 2.30 (m, 3H), 2.24 (dd, J = 16.2, 7.7 Hz, 1H), 1.85 — 1.76 (m, 2H),
1.73 — 1.56 (m, 2H). m/z= 587.4 [MS+H]".

SFC of Macrocycle 5: RT; = 2.867 min; de% = 100%
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S1-62

Macrocycle 6
To a solution of compound SI-62 (95 mg, 178 umol, 1.0 eq) in N,N-dimethyl formamide
(3 mL) was added N,N-diisopropylethylamine (69 mg, 534 umol, 3.0 eq) and HATU (102
mg, 267 umol, 1.5 eq) at 0°C. Then compound SI-30 (39 mg, 213 umol, 1.2 eq, HCI salt)
was added into above mixture and the resulting mixture was stirred at 26°C for 3 hours.
LCMS showed that the starting material was consumed completely and the desired MS
was detected. The reaction mixture was diluted with water (10 mL) and extracted with
ethyl acetate (20 mL*3). The combined organic layers were washed with brine (20
mL*3), dried over anhydrous sodium sulfate, filtered and concentrated in vacuum. The
residue was purified by prep-HPLC (column: Phenomenex Synergi C18,

S42



150mm*25mm*10um; mobile phase: [water (0.1%TFA)-ACN]; B%: 40%-70%, 13min) to
give the major product Macrocycle 6 (15.0 mg, 23 umol, 13% vyield, 100% purity) as a
yellow solid. *H NMR (DMSO-dg, 400 MHz) & = 7.58-7.56 (m, 0.4H), 7.51-7.46 (m, 0.7H),
7.36-7.28 (m, 5H), 7.25-7.14 (m, 3H), 7.10-6.94 (m, 7H), 6.87-6.83 (m, 2H), 6.62-6.49
(m, 0.4H), 6.22-6.14 (m, 2H), 4.89-4.72 (m, 2H), 4.59-4.41 (m, 3H), 3.73-3.47 (m, 3H),
3.33-3.20 (m, 1H), 2.81-2.78 (m, 0.4H), 2.71-2.60 (m, 2.6H), 2.55-2.25 (m, 3H), 2.12-
1.76 ppm (m, 4H). m/z= 663.5 [MS+H]".

SFC of Macrocycle 6: RT; = 2.833 min; de% = 100%
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DCM BocHN N " PrOH, DCM It . BocHN " HOBT, EDCI, DMF . BocHN <N
S e
S1-66 SI-67 S1-68
o
i 9 SI- 30
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S1-69 SI-70 SI-71
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SI-71 cycle 7 SI-71 Macrocycle 8

Scheme S5. Synthetic route of Macrocycle 7 and 8.
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SlI-54 Sl-64 S1-65

To a solution of compound SI-54 (3.52 g, 6.44 mmol, 1.0 eq, HCI), 1-ethyl-3-(3-dimethyl
aminopropyl)carbodiimide hydrochloride (1.72 g, 8.95 mmol, 1.4 eq), 1l-hydroxy
benzotriazole (1.21 g, 8.95 mmol, 1.4 eq) and diisopropylethylamine (4.46 g, 34.5 mmol,
5.4 eq) in N,N-dimethylformamide (30 mL) was added compound SI-63 (2.14 g, 7.60
mmol, 1.2 eq) at 0°C under nitrogen. The mixture was stirred at 25°C for 16 hours.
LCMS showed that the starting material was consumed completely. The mixture was
diluted with water (50 mL) and extracted by ethyl acetate (100 mL*3). The combined
organic phases were washed with brine (50 mL), dried over sodium sulfate, filtered and
concentrated in vacuum to give compound SI-64 (6 g, crude) as red oil, which was used

directly in next step without purification.

To a solution of compound SI-64 (5 g, 6.46 mmol, 1.0 eq) in acetone (50 mL) was
added a solution of sodium periodate (4.15 g, 19.4 mmol, 3.0 eq) and ammonium
acetate (1.49 g, 19.4 mmol, 3.0 eq) in water (40 mL) at 25°C and the reaction mixture
was stirred for 12 hours at 25°C. LCMS showed that the starting material was
consumed completely. The reaction mixture was diluted with water (50 mL) and
extracted with ethyl acetate (100 mL*3). The combined organic phases were washed
with brine (150 mL*2), dried over anhydrous sodium sulfate, filtered and concentrated in
vacuum. The residue was purified by reverse phase falsh (HCI condition) to give
compound SI-65 (1.4 g, 2.0 mmol, 31% yield, 99% purity) as a yellow solid. *H NMR
(CDCl3, 400 MHz) 6 = 7.94 (d, J = 7.2 Hz, 0.7H), 7.63 (d, J = 7.2 Hz, 1.3H), 7.50-7.30
(m, 6H), 7.18-7.11 (m, 1.7H), 7.05-6.93 (m, 2.3H), 6.78-6.55 (m, 3H), 6.22 (br.s, 1H),

5.29-5.16 (M, 2H), 5.06-4.82 (m, 2H), 4.34-4.16 (m, 1H), 3.65 (s, 3H), 3.21-2.65 (m, 6H),

1.39 ppm (s, 9H).
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S1-65 S1-66

To a solution of compound SI-65 (1.5 g, 2.17 mmol, 1.0 eq) in dichloromethane (150 mL)
was added copper acetate (394 mg, 2.17 mmol, 1.0 eq), triethylamine (2.2 g, 21.7 mmol,
10.0 eq) and 4A molecular sieves (2.0 g, 434 umol) at 25°C and the reaction mixture
was stirred at 25°C for 12 hours under oxygen. LCMS showed that the starting material
was consumed completely. The reaction mixture was filtered and the filtrate was
concentrated in vacuum. The residue was purified by silica gel chromatography (SiO»,
petroleum ether: ethyl acetate= 10:1 to 1:1) to give compound SI-66 (620 mg, 935 umol,
43% vyield, 97% purity) as a yellow solid. *"H NMR (CDCls, 400 MHz) & = 7.43-7.29 (m,
8H), 7.22 (t, J = 8.0 Hz, 1H), 7.11 (dd, J; = 1.6 Hz, J, = 8.0 Hz, 1H), 7.07-7.01 (m, 2H),
6.89 (dd, J; = 2.4 Hz, J, = 8.0 Hz, 1H), 6.74-6.69 (m, 2H), 5.90 (br.s, 1H), 5.25-5.20 (m,
2H), 4.99-4.93 (m, 1H), 4.61-4.56 (m, 1H), 4.44-4.41 (m, 1H), 3.69 (s, 3H), 3.43 (dd, J;
= 4.0 Hz, J; = 13.2 Hz, 1H), 3.21 (dd, J; = 5.6 Hz, J, = 14.0 Hz, 1H), 2.80-2.60 (m, 4H),
1.45 ppm (s, 9H).

0 o
Q Pd/C, H,, 15 psi 0
N OB - - Lo H OH
BocHN \)J\H n i-PrOH, DCM, r.t. BocHN \)J\H
b Y
SI1-66 SI-67

To a solution of compound SI-66 (600 mg, 929 umol, 1.0 eq) in isopropanol (30 mL) and
dichloromethane (5 mL) was added Pd/C (200 mg, 5% purity) under nitrogen. The
suspension was degassed in vacuum and purged with hydrogen for several times. The
mixture was stirred at 25°C for 12 hours under hydrogen (15 psi). LCMS showed that
the starting material was consumed completely. The reaction mixture was filtered and
the filtrate was concentrated in vacuum to give compound SI-67 (385 mg, 683 umol, 74%
yield, 98% purity) as a yellow solid. *H NMR (CDCls, 400 MHz) & = 7.42 (d, J = 10.0 Hz,
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1H), 7.36 (dd, J; = 1.6 Hz, J, = 8.4 Hz, 1H), 7.28-7.22 (m, 3H), 7.13 (dd, J; = 1.2 Hz, J,
=8.4 Hz, 1H), 7.05-7.02 (m, 2H), 6.89 (dd, J; = 2.0 Hz, J, = 8.0 Hz, 1H), 6.71 (d, J = 7.6
Hz, 1H), 5.88 (br.s, 1H), 5.32 (d, J = 8.0 Hz, 1H), 5.02-4.96 (m, 1H), 4.74-4.69 (m, 1H),
4.59-4.56 (m, 1H), 3.66 (s, 3H), 3.45 (dd, J; = 3.6 Hz, J, = 13.2 Hz, 1H), 3.11 (dd, J; =
5.6 Hz, J» = 14.4 Hz, 1H), 2.82-2.72 (m, 3H), 1.47 ppm (s, 9H).
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S1-67 S1-68

To a solution of compound SI-67 (600 mg, 1.08 mmol, 1.0 eq) in N,N-dimethyl
formamide (15 mL) was added 1-hydroxybenzotriazole (190 mg, 1.4 mmol, 1.3 eq), 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (269 mg, 1.40 mmol, 1.3 eq)
and diisopropylethylamine (279 mg, 2.16 mmol, 2.0 eq) at 0°C. Then compound SI-33
(162 mg, 1.30 mmol, 1.2 eq) was added to above mixture. The reaction mixture was
stirred at 25°C for 12 hours. LCMS showed that the starting material was consumed
completely. The mixture was diluted with water (40 mL) and some solid was formed.
The mixture was filtered to give compound SI-68 (750 mg, 1.0 mmol, 92% vyield, 88%
purity) as a yellow solid. *H NMR (CDCls, 400 MHz) & = 7.98-7.91 (m, 2H), 7.70 (d, J =
9.6 Hz, 1H), 7.30-7.14 (m, 6H), 7.08-6.98 (m, 3H), 6.89 (d, J = 8.0 Hz, 1H), 6.82 (d, J =
8.0 Hz, 1H), 6.71 (d, J = 7.2 Hz, 1H), 5.37 (d, J = 8.4 Hz, 1H), 5.04-4.99 (m, 1H), 4.90-
4.80 (m, 1H), 4.75-4.70 (m, 1H), 4.63 (dd, J; = 6.4 Hz, J, = 15.2 Hz, 1H), 4.26 (dd, J; =
3.6 Hz, J;, = 14.8 Hz, 1H), 3.51 (s, 3H), 3.25 (d, J = 10.4 Hz, 1H), 2.93-2.64 (m, 5H),
1.43 ppm (s, 9H).
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To a solution of compound SI-68 (1.2 g, 1.8 mmol, 1.0 eq) in N,N-dimethyl formamide
(15 mL) and water (10 mL) was added lithium hydroxide (228 mg, 5.43 mmol, 3.0 eq) at
0°C and the reaction mixture was stirred at 0°C for 30 min. LCMS showed that the
starting material was consumed completely. The reaction mixture was acidified with
hydrochloric acid (0.5M) to pH= 4~5. The reaction mixture was filtered and the cake was
dried in vacuum to give compound SI-69 (1.2 g, 1.77 mmol, 98% vyield, 96% purity) as a
yellow solid. *H NMR (DMSO-dg, 400 MHz) & = 12.50 (br.s, 1H), 8.63-8.60 (m, 1H),
8.00-7.95 (m, 2H), 7.39-7.14 (m, 8H), 7.01 (dd, J; = 1.6 Hz, J, = 8.0 Hz, 1H), 6.94 (d, J
= 8.0 Hz, 2H), 6.89 (d, J = 8.0 Hz, 1H), 6.36 (br.s, 1H), 6.27 (s, 1H), 4.68-4.62 (m, 1H),
4.38 (d, J = 5.6 Hz, 2H), 4.28-4.17 (m, 1H), 4.05-3.97 (m, 1H), 2.86-2.78 (m, 2H), 2.68-
2.61 (m, 2H), 2.58-2.52 (m, 2H), 1.38 ppm (s, 9H).
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S1-69 SI-70

To a solution of compound SI-69 (500 mg, 770 umol, 1.0 eq) in N,N-dimethyl formamide
(10 mL) was added 1-ethyl-3-(3-dimethylaminopropyl)carbodiimidehy drochloride (222
mg, 1.16 mmol, 1.5 eq), 1l-hydroxybenzotriazole (156 mg, 1.16 mmol, 1.5 eq) and
diisopropylethylamine (398 mg, 3.08 mmol, 4.0 eq) at 0°C and then compound SI-30
(156 mg, 847 umol, 1.1 eq, HCI salt) was added to above reaction mixture. The reaction
mixture was stirred at 25°C for 12 hours. LCMS showed that the starting material was
consumed completely. The reaction mixture was acidified with hydrochloric acid (0.5M)
untill pH= 4~5. The reaction mixture was filtered and the cake was dried in vacuum. The
residue was purified by prep-HPLC (HCI condition, column: PhenomenexSynergi C18,
150 mm*25mm*10um, mobile phase: [water (0.05%HCI)-ACN]; B%: 56%-76%, 7.8 min)
to give the compound SI-70 (260 mg, 334 umol, 43% yield, 100% purity) as a white
solid. *H NMR (CDCls, 400 MHz) & = 7.97 (m, 1H), 7.25-7.10 (m, 8H), 7.09-6.94 (m, 9H),
6.68-6.60 (m, 2H), 5.91 (br.s, 1H), 5.27-5.20 (m, 1H), 5.12-5.08 (m, 1H), 4.90-4.82 (m,
1H), 4.72-4.42 (m, 3H), 3.64-3.14 (m, 2H), 3.01-2.80 (m, 2H), 2.67-2.12 (m, 4H), 2.03-
1.93 (m, 2H), 1.88-1.71 (m, 2H), 1.39 ppm (s, 9H).
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Macrocycle 7

To a solution of the major compound SI-70 (270 mg, 347 umol, 1.0 eq) in
dichloromethane (6 mL) was added trifluoroacetic acid (4.62 g, 40.5 mmol, 3 mL,
116.74 eq) at 25°C and the reaction mixture was stirred at 25°C for 1 hour. LCMS
showed that the starting material was consumed completely. The reaction mixture was
concentrated in vacuum to give the major compound SI-71 (300 mg, crude, TFA salt) as

yellow oil, which was used in next step directly.

To a solution of the major compound SI-71 (120 mg, 152 umol, 1.0 eq, TFA salt) and
triethylamine (46 mg, 455 umol, 3.0 eq) in dichloromethane (3 mL) was added acetyl
chloride (15 mg, 303 umol, 2.0 eq) at 0°C and the reaction mixture was stirred at 25°C
for 0.5 hour. LCMS showed that the starting material was consumed completely. The
reaction mixture was concentrated in vacuum. The residue was dissolved in water (10
mL) and extracted with ethyl acetate (20 mL*2). The combined organic phases were
washed with brine (20 mL*2), dried over anhydrous sodium sulfate, filtered and
concentrated in vacuum. The residue was purified by prep-HPLC (HCI condition,
column: PhenomenexSynergi C18 150mm*25mm*10um, mobile phase: [water
(0.05%HCI)- ACNJ; B%: 45%-65%, 7.8 min) to give Macrocycle 7 (60.0 mg, 83 umol,
55% yield, 100% purity) as a white solid. *H NMR (DMSO-ds, 400 MHz) 5 = 8.80 (t, J =
5.6 Hz, 1H), 8.56 (d, J = 9.7 Hz, 1H), 8.31 (d, J = 3.8 Hz, 1H), 7.46 — 7.28 (m, 6H), 7.25
— 7.16 (m, 6H), 7.10 (d, J = 7.3 Hz, 1H), 7.01 — 6.90 (m, 3H), 6.53 (d, J = 7.4 Hz, 1H),
5.84 (s, 1H), 5.00 (d, J = 6.2 Hz, 1H), 4.69 — 4.53 (m, 2H), 4.42 (d, J = 5.8 Hz, 2H), 4.23
- 4.12 (m, 1H), 4.07 (dd, J = 11.2, 3.5 Hz, 1H), 3.84 (dd, J = 16.6, 8.6 Hz, 1H), 3.15 (d,
J =10.9 Hz, 1H), 2.97 (dd, J = 13.5, 5.4 Hz, 1H), 2.77 — 2,57 (m, 3H), 2.11 (t, J = 12.5

Hz, 2H), 2.04 — 1.97 (m, 1H), 1.95 — 1.88 (m, 1H), 1.85 (s, 3H), 1.76 — 1.67 ppm (m, 1H).

m/z= 720.6 [MS+H]".

SFC of Macrocycle 7: RT = 1.52 min; de% = 100%
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Macrocycle 8

To a solution of benzoic acid (25 mg, 208 umol, 1.1 eq) and 1-hydroxybenzotriazole (38
mg, 284 umol, 1.5 eq), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (54
mg, 284 umol, 1.5 eq) and diisopropylethylamine (73 mg, 568 umol, 3.0 eq) in N,N-
dimethylformamide (4 mL) was added the major compound SI-71 (150 mg, 189.44 umol,
1.0eq, TFA) at 25°C and the reaction mixture was stirred at 25°C for 12 hours. LCMS
showed that the starting material was consumed completely. The reaction mixture was
diluted with water (10 mL) and extracted with ethyl acetate (15 mL*3). The combined
organic phases were washed with brine (20 mL*3), dried over anhydrous sodium sulfate,
filtered and concentrated in vacuum. The residue was purified by prep-HPLC (HCI
condition, column: PhenomenexSynergi C18, 150mm*25mm*10um, mobile phase:
[water (0.05%HCI)-ACN]; B%: 52%-72%, 7.8 min) to give Macrocycle 8 (69.2 mg, 88
umol, 47% yield, 99% purity) as a white solid. *H NMR (DMSO-ds, 400 MHz) & = 8.87 (t,
J = 5.7 Hz, 1H), 8.66 (d, J = 9.8 Hz, 1H), 8.49 (d, J = 4.3 Hz, 1H), 7.68 (d, J = 7.3 Hz,
2H), 7.55 (t, J = 7.3 Hz, 1H), 7.50 — 7.41 (m, 4H), 7.39 — 7.28 (m, 4H), 7.24 — 7.17 (m,
6H), 7.07 (d, J = 7.2 Hz, 1H), 7.03 — 6.94 (m, 3H), 6.52 (d, J = 7.4 Hz, 1H), 5.92 (s, 1H),
498 (d, J =7.9 Hz, 1H), 491 — 4.83 (m, 1H), 4.61 (t, J = 11.0 Hz, 1H), 4.42 (d, J = 5.7
Hz, 2H), 4.21 (t, J = 7.6 Hz, 1H), 4.10 (dd, J = 11.8, 3.6 Hz, 1H), 3.82 (dd, J = 16.3, 8.4
Hz, 1H), 3.23 — 3.10 (m, 2H), 2.76 — 2.61 (m, 3H), 2.19 — 2.06 (m, 2H), 2.06 — 1.99 (m,
1H), 1.98 — 1.85 (m, 1H), 1.74 — 1.65 ppm (M, 1H). m/z= 782.5 [MS+H]"

SFC of Macrocycle 8: RT = 3.107 min; de% = 100%.
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Scheme S6. Synthetic route of Macrocycle 10, 11, and 12.

To a solution of 0.500 g (2.02 mmol) of (S)-2-((tert-butoxycarbonyl)amino)-6-
hydroxyhexanoic acid SI-72 in DMF (20 mL) was added 0.28 mg (2.2mmol) of (2-
fluorophenyl)methanamine SI-33 followed by 1.0 mL of DIEA and 0.85 g (2.2 mmol) of
HATU. The mixture was stirred at room temperature for 3 hours then diluted with water
and extracted with EtOAc. The combined organic phase was washed with a 1N
hydrochloric acid solution followed by saturated aqueous solution of sodium bicarbonate
and brine. The organic phase was dried over anhydrous sodium sulfate then

concentrated under reduced pressure. The residue was purified by flash silica gel
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chromatography and the eluent was removed under reduced pressure to provide SI-73
(0.533 g, 74% yield) as a clear oil.

To a solution of 0.266 g (0.75 mmol) of SI-73 in DCM (4 mL) was added 0.17 g (0.89
mmol) of TsCl followed by 0.15 mL (1.9 mmol) of pyridine. The mixture was stirred
overnight at room temperature then washed with a saturated aqueous solution of
sodium bicarbonate. The organic phase was dried over anhydrous sodium sulfate and
concentrated under reduced pressure to provide SI-74 (0.311 g, 81% yield) as a yellow

oil. No further purification was performed.

To a solution of 0.250 g (1.50 mmol) of 3-(3-hydroxyphenyl)propanoic acid SI-56 in
DMF (7 mL) was added 0.500 g (1.58 mmol) of 4-benzyl 1-(tert-butyl) L-aspartate
hydrochloride SI-75 followed by 0.65 g (1.7 mmol) of HATU and 0.90 mL (5.2 mmol) of
DIEA. The mixture was stirred at room temperatrue for 4 hours then diluted with water
and extracted with EtOAc. The combined organic phase was washed with 1N HCI
followed by saturated aqueous sodium bicarbonate and brine. The mixture was dried
over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by flash silica gel chromatography and the eluent was concentrated under

reduced pressure to provide SI-76 (0.587 g, 91%) as a clear oil

To a solution of 0.290 g (0.678 mmol) of SI-76 in DMF (3 mL) was added 0.311 g (0.611
mmol) of SI-74 was added as a solution in DMF (3 mL). To this was added 1.0 g (3.1
mmol) of cesium carbonate. The mixture was stirred at room temperature for 3 days
then diluted with water and extracted with DCM. The combined organic phase was
washed with water followed by brine then dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by flash silica gel
chromatography and the eluent was removed under reduced pressure to provide SI-77
(0.227 g, 44% vyield) as a light yellow oil.

To a solution of 0.113 g (0.148 mmol) of SI-77 in DCM (1 mL) was added 0.20 mL (2.6
mmol) of TFA. The mixture was stirred overnight at room temperature then
concentrated under reduced pressure. The residue was purified by C18 flash reverse

phase column chromatography using a gradient of acetonitrile in water w/ 0.1% formic
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acid additive. The eluent was removed under reduced pressure to provide SI-78 (0.090

0, 93% yield) as a clear film.

To a solution of 0.068 g (0.10 mmol) of SI-78 in DMF (5 mL) was added 0.075 mL (0.43
mmol) of DIEA followed by 0.045 g (0.12 mmol) of HATU. The mixture was allowed to
stir at room temperature for 4 days then purified by flash C18 reverse phase
chromatography using a 5-95% gradient of acetonitrile in water w/ 0.1% formic acid
additive. The eleunt was removed udner reduced pressure and the residue triturated
with a 1:1 mixture of acetonitrile : water to provide SI-79 (0.021 g, 34% yield) as a white
powder.

To a flask containing 0.020 g (0.034 mmol) of SI-79 was added 0.005 g (0.005 mmol) of
10% palladium on carbon. The flask was evacuated and refilled with nitogen three
times. To this was added a 1:1 mixture of methanol : ethyl acetate (5 mL). The
atmosphere was replaced with hydrogen and the mixture was stirred at room
temperature for 1 hour. The mixutre was filtered through a syringe filter and
concentrated under reduced pressure to provide SI-80 (0.017 g, quant) as a white

powder. No further purification was performed.

To a solution of 0.017 g (0.034 mmol) of SI-80 in DMF (1 mL) was added 0.018 mL
(0.10 mmol) of DIEA and 0.010 g (0.068 mmol) of (R)-2-phenylpyrrolidine. To the
mixture was added 0.015 g (0.039 mmol) of HATU. The mixture was stirred overnight
at room temperature then purified by preparative reverse phase chrmotography using a
5-95% gradient of acetonitrile in water w/ 0.1% formic acid additive. The eluent was
removed under reduced pressure to provide Macrocycle 10 (0.006 g, 28% vyield) of as
a white powder. *H NMR (500 MHz, CD30D) & = 7.40 — 7.17 (m, 4H), 7.17 — 6.97 (m,
5H), 6.97 — 6.92 (m, 1H), 6.76 — 6.65 (m, 3H), 5.04 (d, J = 7.4 Hz, 0.45H), 4.79 (td, J =
12.2, 3.8 Hz, 0.70H), 4.66 — 4.44 (m, 1H), 4.42 — 4.18 (m, 2H), 4.17 — 3.97 (m, 2H), 3.76
— 3.49 (m, 1H), 3.46 — 3.36 (m, 0.57H), 3.23 — 3.14 (m, 0.45H), 3.05 — 2.97 (m, 1H),

2.80 — 2.69 (M, 1H), 2.60 — 2.29 (m, 3H), 2.08 — 1.68 (m, 4H), 1.64 — 1.39 pppm (m, 4H).

m/z 629.5 [MS+H] *.
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Kin

Macrocycle 11

Macrocycle 11 was synthesized in a similar fashion to Macrocycle 10. *H NMR
(DMSO-dg, 400 MHz) & = 8.25 — 8.15 (m, 1H), 8.14 — 8.02 (m, 1H), 7.91 — 7.82 (m, 1H),
7.32 -7.21 (m, 2H), 7.16 — 7.05 (m, 3H), 6.79 — 6.69 (m, 3H), 4.84 — 4.65 (m, 1H), 4.31
(d, J=6.0 Hz, 2H), 4.21 — 4.12 (m, 1H), 4.10 — 3.99 (m, 2H), 3.60 — 3.42 (m, 1H), 3.32 —
3.28 (m, 1H), 3.03 — 2.94 (m, 2H), 2.89 — 2.79 (m, 1H), 2.76 — 2.63 (m, 2H), 2.43 — 2.32
(m, 2H), 1.97 — 1.71 (m, 4H), 1.64 — 1.51 (m, 4H), 1.45 — 1.34 (m, 2H), 0.89 — 0.77 (m,
1H), 0.40 — 0.18 (m, 3H), 0.11 — -0.06 ppm (m, 1H). m/z 593.5 [MS+H] .

SFC of Macrocycle 11: RT= 2.342 min, de %= 100%.

r O
o
o~

' Macrocycle 12

Macrocycle 12 was synthesized in a similar fashion to Macrocycle 10. IH NMR (CDCls,
400 MHz) & = 7.84 — 7.51 (m, 1H), 7.30 — 7.23 (m, 1H), 7.23 — 7.12 (m, 2H), 7.09 — 7.01
(m, 1H), 7.01 — 6.93 (m, 1H), 6.81 — 6.67 (m, 3H), 6.65 — 6.12 (m, 2H), 4.93 — 4.73 (m,
1H), 4.56 — 4.33 (m, 2H), 4.33 — 4.22 (m, 1H), 4.19 — 4.05 (m, 2H), 3.66 (t, J = 6.3 Hz,
0.60H), 3.44 — 3.35 (m, 1H), 3.32 — 3.27 (m, 0.40H), 3.25 — 2.99 (m, 2H), 2.99 — 2.56 (m,

4H), 2.41 — 2.25 (m, 1H), 2.17 — 1.71 (m, 7H), 1.61 — 1.34 (m, 3H), 0.91 — 0.72 (m, 1H),
0.69 — 0.45 (m, 1H), 0.42 — 0.21 (m, 2H), 0.20 — 0.02 ppm (M, 1H). M/z 593.5 [MS+H] *.

SFC of Macrocycle 12: RT= 2.522 min, de %= 98%.
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Scheme S7. Synthetic route of Macrocycle 13.
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To a solution of (S)-4-(benzyloxy)-3-((tert-butoxycarbonyl)amino)-4-oxobutanoic acid
(SI-81) (2.00 g, 6.19 mmol), N-methoxymethanamine as the hydrochloric salt (0.756 g,

12.4 mmol) in dichloromethane (20 mL) was added diisopropylethylamine (4.00 g, 30.9

mmol) and T3P (5.12 g, 8.05 mmol, 50% purity in ethyl acetate) at 0°C. The mixture was

stirred for 1 hour at 0°C. The reaction mixture was diluted ethyl acetate (50 mL),

washed with a saturated agueous solution of sodium bicarbonate (50 mL), brine (50 mL),

IN hydrochloric acid (50 mL), brine (50 mL), dried over anhydrous sodium sulfate,

filtered and concentrated under reduce pressure to afford benzyl nitrogen-(tert-

butoxycarbonyl)-N4-methoxy-N4-methyl -L-asparaginate (SI-82) (2.10 g, 5.73 mmol, 93%

S54



yield) as a colorless gum. *H NMR (400 MHz, CDCl3) & = 7.45 - 7.30 (m, 5H), 5.77 (d, J
= 8.8 Hz, 1H), 5.32 - 5.08 (m, 2H), 4.71 - 4.55 (m, 1H), 3.64 (s, 3H), 3.29 - 3.10 (m, 4H),
3.02 - 2.82 (m, 1H), 1.43 ppm (s, 9H).

o o)
BocHN
°° ;JJ\OBH DIBAIH BOCHN\.)J\OBn

OY THF e

\O/N\ e}

S1-82 SI-83

To a solution of benzyl benzyl nitrogen-(tert-butoxycarbonyl)-N4-methoxy-N4-methyl -L-
asparaginate (SI-82) (1.00 g, 2.73 mmol) in tetrahydrofuran (10 mL) was cooled to -
60°C and degassed with nitrogen three times, then DIBAL-H (1 M, 4.10 mL) was added
drop-wise at -60°C under nitrogen atmosphere. The mixture was stirred for 30 min at -
60°C. The reaction mixture was poured into 1N hydrochloric acid (50 mL), extracted
with ethyl acetate (50 mL*2). The combined organic phase was washed with brine (50
mL*2), dried over anhydrous sodium sulfate, filtered and concentrated under reduce
pressure to afford benzyl (S)-2-((tert-butoxycarbonyl)amino)-4-oxobutanoate (SI-83)
(0.800 g, 2.60 mmol, 95% vyield) as colorless gum. *H NMR (400 MHz, DMSO-dg) d =
9.60 (s, 1H), 7.54 - 7.46 (m, 3H), 7.38 - 7.29 (m, 5H), 5.12 (s, 2H), 4.56 - 4.52 (m, 1H),
2.85-2.75 (m, 2H), 1.36 ppm (s, 9H).

o)
Q © N BocHN
BOCHN\i)J\OBn SI-30 C) N " \é)J\OBn

( MeOH, AcOH (
5 NaBH(OAc); ( }

S1-83

Si-84

To a solution of benzyl (S)-2-((tert-butoxycarbonyl)amino)-4-oxobutanoate (SI-83)
(0.700 g, 2.28 mmol), (R)-2-phenylpyrrolidine (SI-30) (0.335 g, 2.28 mmol) in methanol
(8 mL) was stirred for 20 minutes at 25°C, then NaBH(OACc)3; (0.966 g, 4.56 mmol) was
added. The mixture was stirred for 2 hours at 25°C under nitrogen atmosphere. The
reaction mixture was poured into water (10 mL), extracted with ethyl acetate (10 mL*2),

dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure.
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The residue was purified by column (SiO,, petroleum ether: ethyl acetate = 20:1 ~ 10:1)
to afford benzyl benzyl (S)-2-((tert-butoxycarbonyl)amino)-4-((R)-2-phenylpyrrolidin-1-yl)
butanoate (SI-84) (0.700 g, 1.44 mmol, 55% vyield) as colorless gum. *H NMR (400 MHz,
CDCl3) 6 = 7.35 - 7.21 (m, 9H), 7.17 - 7.11 (m, 1H), 5.49 (d, J = 6.0 Hz, 1H), 5.05 (s,
2H), 4.14 (q, J = 6.0 Hz, 1H), 3.26 (t, J = 7.2 Hz, 1H), 3.06 (t, J = 8.0 Hz, 1H), 2.56 -
2.39 (m, 1H), 2.12 - 2.00 (m, 3H), 1.88 - 1.58 (m, 5H), 1.33 ppm (s, 1H).

(0] (0]
BOCHN\E)J\OBn a0, MeOH BocHN\E)J\OH
@//“6 water g @//“6

S1-84

S1-85

To a solution of benzyl benzyl (S)-2-((tert-butoxycarbonyl)amino)-4-((R)-2 -
phenylpyrrolidin-1-yl)butanoate (SI-84) (0.600 g, 1.37 mmol) in methanol (0.5 mL) was
added sodium hydroxide (0.219 g, 5.47 mmol) in water (0.2 mL) at 0°C. The mixture
was stirred for 2 hours at 0°C. The reaction mixture was poured into water (20 mL),
extracted with petroleum ether (20 mL*2). The aqueous phase was adjusted to pH = 6
with 1N hydrochloric acid, extracted with ethyl acetate (30 mL*2) and dichloromethane:
methanol (v/v = 10:1, 40 mL*6). The combined organic phase was dried over anhydrous
sodium sulfate, filtered and concentrated under reduce pressure to afford (S)-2-((tert-
butoxy carbonyl)amino)-4-((R)-2-phenylpyrrolidin-1-yl)butanoic acid (SI-85) (0.300 g,
0.848 mmol, 62% vyield) as colorless gum. *H NMR (400 MHz, Methanol-d;) & = 7.58 -
7.44 (m, 5H), 4.50 - 4.38 (m, 1H), 3.96 (t, J = 5.2 Hz, 1H), 3.89 - 3.76 (m, 1H), 3.41 -
3.34 (m, 1H), 3.14 (t, J = 8.0 Hz, 2H), 2.56 - 2.53 (m, 1H), 2.36 - 2.28 (m, 3H), 2.14 -
2.11 (m, 1H), 1.94 - 1.85 (m, 1H), 1.41 ppm (s, 9H).

o F.
Webs - -
BocHN(\)koH %186 - XOWHjN :J@ Hel HZN\:)OLN :ﬁ
o~ H > H 0o
oh 04 04

o dioxane
SI-85 SI-87 SI-88
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To a solution of (S)-2-((tert-butoxycarbonyl)amino)-4-((R)-2-phenylpyrrolidin-1-yl)
butanoic acid (SI-85) (0.300 g, 0.861 mmol), (S)-2-amino-N-(2-fluorobenzyl)pent-4-
enamide as the hydrochloric salt SI-86 (0.191 g, 0.861 mmol) in ethyl acetate (4 mL)

was added diisopropylethylamine (0.334 g, 2.58 mmol) and T3P (0.822 g, 1.29 mmol, 50%

purity in ethyl acetate) at 0°C. The mixture was stirred for 1 hour at 0°C and 12 hours at
25°C. The reaction mixture was poured into water (30 mL), extracted with ethyl acetate
(30 mL*3). The combined organic phase was washed with brine (30 mL), dried over
anhydrous sodium sulfate, filtered and concentrated under reduce pressure. The
residue was purified by prep-HPLC (column: Phenomenex Synergi C,g 150*25*10 um;
mobile phase: [water (0.225% FA) - ACN]; B%: 27%-51%, 7 min) and lyophilized.

The residue was dissolved in dioxane (1 mL), then a solution of HCI in dioxane (4 M, 1
mL) was added at 0°C. The mixture was stirred for 2 hours at 20°C. The reaction
mixture was concentrated under reduce pressure to afford (S)-2-((S)-2-amino-4-((R)-2-
phenylpyrrolidin ~ -1-yl)butanamido)-N-(2-fluorobenzyl)pent-4-enamide  (SI-88) as
hydrochloric salt (0.120 g, crude) as colorless gum. *H NMR (400 MHz, Methanol-d4) &
=7.69 - 757 (m, 2H), 7.54 - 7.46 (m, 3H), 7.45 - 7.37 (m, 1H), 7.36 - 7.26 (m, 1H), 7.19
- 7.04 (m, 2H), 5.93 - 5.75 (m, 1H), 5.25 - 5.07 (m, 2H), 4.51 - 4.45 (m, 2H), 4.40 - 4.34
(m, 1H), 3.97 - 3.90 (m, 1H), 3.88 - 3.79 (m, 1H), 3.46 - 3.36 (m, 1H), 3.32 - 3.25 (m,
1H), 3.24 - 3.11 (m, 1H), 2.60 - 2.44 (m, 3H), 2.38 - 2.27 (m, 3H), 2.26 - 2.16 ppm (m,
3H).

J

‘ (0]

Lo £ AW
H NH AL NH

N N\D \,  Sl-89 :
(: H T4P, DIEA, DMF,

0.k

SI-88

SI-90

To a solution of (S)-2-((S)-2-amino-4-((R)-2-phenylpyrrolidin-1-yl)butanamido)-N-(2 -
fluorobenzyl)pent-4-enamide (SI-88) as hydrochloric salt (0. 120 g, 0.245 mmol), 3-(3-
(allyloxy)phenyl)propanoic acid (SI-89) (0.056 g, 0.270 mmol) in dimethylformamide (2
mL) was added diisopropylethylamine (0.159 g, 1.23 mmol) and T3P (0.117 g, 0.368
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mmol, 50% purity in ethyl acetate) at 0°C. The mixture was stirred for 1 hour at 0°C. The
reaction mixture was poured into ice-water (20 mL). A large white precipitate was
formed. The solid was collected by filtration and dried under reduced pressure to afford
(S)-2-((S)-2-(3-(3-(allyloxy)phenyl)propanamido)-4-((R)-2-phenylpyrrolidin-1-

yl)butanamido)-N-(2-fluorobenzyl)pent-4-enamide (SI-90) (0.120 g, 0.182 mmol, 74%

yield) as a white solid.

DCE, DCM,

® Grubbs'2"
NH_L A NH L LA

SI1-90 S1-91

A solution of (S)-2-((S)-2-(3-(3-(allyloxy)phenyl)propanamido)-4-((R)-2-phenylpyrroli din-
1-yl)butanamido)-N-(2-fluorobenzyl)pent-4-enamide (SI-90) (0.100 g, 0.156 mmol) in
dichloromethane (20 mL) and dichloroethane (30 mL) was degassed and purged with
nitrogen three times, then Grubbs catalyst 2" generation (0.066 g, 0.078 mmol) was
added. The mixture was stirred for 12 hours at 60°C under nitrogen atmosphere. The
reaction mixture was concentrated under reduce pressure. The residue was purified by
column(SiO,, petroleum ether: ethyl acetate = 10:1 ~ ethyl acetate) to afford (7S,10S)-
N-(2-fluorobenzyl) -9,12-dioxo-10-(2-((R)-2-phenylpyrrolidin-1-yl)ethyl)-2-oxa-8,11-
diaza-1(1,3)-benzenacyclotetradecaphan-4-ene-7-carboxamide (SI-91) (0.080 g, 0.111

mmol, 59% yield) as yellow gum.

Macrocycle 13

To a solution of (7S,10S)-N-(2-fluorobenzyl)-9,12-dioxo-10-(2-((R)-2-phenylpyrrolidin -1-
yhethyl)-2-oxa-8,11-diaza-1(1,3)-benzenacyclotetradecaphan-4-ene-7-carboxamide (SI-
91) (0.060 g, 0.083 mmol) in methanol (1 mL) was added Rhodium/C (0.020 g, 5%
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purity on charcoal) under nitrogen. The mixture was degassed with hydrogen three
times and stirred for 4 hours at 25°C under hydrogen atmosphere (15 psi). The mixture
was filtered and the filtrate was concentrated under reduced pressure. The residue was
purified by prep-HPLC( column: Waters Xbridge 150*25 5 u; mobile phase: [water (10
mM NH4HCO3)-ACN]; B%: 38%-68%, 10 min) to afford (7S,10S)-N-(2-fluorobenzyl) -
9,12-dioxo-10-(2-((R)-2-phenylpyrrolidin-1-yl)ethyl)-2-oxa-8,11-diaza-1(1,3)-
benzenacyclotetradecaphane-7-carboxamide (Macrocycle 13) (3.6 mg, 5.4 umol, 7%
yield) as a white solid. *H NMR (CDCls, 400 MHz) & = 7.51 — 7.42 (m, 1H), 7.34 — 7.29
(m, 2H), 7.25 - 7.18 (m, 3H), 7.13 — 6.95 (m, 3H), 6.93 — 6.84 (m, 1H), 6.82 — 6.59 (m,
4H), 5.90 — 5.77 (m, 1H), 4.60 — 4.45 (m, 1H), 4.39 (d, J = 5.6 Hz, 2H), 4.27 — 4.20 (m,
1H), 4.18 — 4.02 (m, 3H), 3.39 — 3.28 (m, 1H), 3.25 — 3.17 (m, 1H), 3.06 — 2.96 (m, 1H),
2.86 —2.77 (m, 1H), 2.63 — 2.51 (m, 2H), 2.46 — 2.32 (m, 2H), 2.32 — 2.12 (m, 4H), 2.00
—1.94 (m, 1H), 1.93 — 1.74 (m, 5H), 1.46 — 1.37 ppm (M, 2H). m/z 615.5 [MS+H] .

SFC of Macrocycle 13: RT= 1.705 min, de %= 100%.
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Macrocycle 11
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1.37 18-Mar-2020
20:02:15
TDI6242 o° (3) ELSD Signal
3 H\AHJWTH 4.51 Range: 1966
1500.000- :\(/O O O
a? 1000000 (N)
500'000:; Macrocycle 4
0-0005\““\ T \ T \ T T T T BENEERREEN
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI6242 3: Diode Array
4.48 Range: 1.812e+2
E 277.42
1.5e+2-
2039
o 1.0e+27 5340
< 3 '
5.0e+1+
O-OE\H T \ T T T T T T A
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI16242 2: Scan ES-
g 448 TIC
100 549.47 | 4.49 3.18e7
1 4.44 | 595.47
] 595.47 451
~a 595.37
] 2.79 3.46 596 47 | 454 g
1 046 2.19 ; 3.17 o : ' 554 987 635
1 22287 585.37 307.97 947 g5 382.17 549.27 503,07 751.76463.07
Qs \ T \ T \ L L L LA A R T R A A B
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI16242 1: Scan ES+
. 4.45 4.48 TIC
100 | 551.47 551.47 3.74e8
1 4.43 450
] 551.47 -
o 038 551.37
07 175.980 44 2.34 283 a.54
. ; ) c 3.14 4.02
1 224.27279.07
1 (o 15728 279.27
O T \ \ T \ \ T T T T e Time
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
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1:31 18-Mar-2020
o) 18:55:18
TDI4407 o ﬁ (3) ELSD Signal
. 3.63 Range: 201
200.000 ] o H\;)J\H N
m5  100.000
— ]
1 041 cP1
0-0007\“‘/‘k\““\““““\““““\““““\““““\““““\““““\““““\““““\““\““\
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI4407 3: Diode Array
) 0.43 Range: 8.192e+1
7'5e+1? 232.42 358
E 221.42
5.0e+1-
=) E
< :
2.5e+1-
E 8.97
E 223.42
0'0{\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI4407 2: Scan ES-
- 3.60 TIC
100 ] 635.57 3.62 8.64e6
589.67
3.68 5.10
s 335.17 : 47 334.87 6.09
1 051 082 15 19697 335 334.97 335 17
335.07 248.97 334.77
O s e 2 e e L S ISR Bee sy
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI4407 1: Scan ES+
100- 3.61 3.67 TIC
1 042 591.47 || 591.37 1.77e8
179.28
1 0.50 3.68
179.08
= 055 261 5 g9 591.37 sgs 515 572
1 . - 3.78;279.27 4 '
1 17008 182 2792753917 279.07 27927 279.37
1 279.17
07\““““\““““\““““\““““\““““\““““\““““\““A““‘\““““\““““\Time
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
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o 1:26 18-Mar-2020
17:14:36
TDI5574 o (3) ELSD Signal
. H\)L H 4.44 Range: 282
200.000- -\fo
:) |
7 E N
- ]
100.000- Q
7 Macrocycle 5
0-000\““\“‘\““ T e e L L L L TTTT T T T
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI5574 3: Diode Array
) Range: 9.901e+1
7.5e+17
> E
2 5.0e+1é
2.5e+17 8.99
E 224.42
0'07\“” I T T T T T T T L L B B A
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI5574 2: Scan ES-
4.39 TIC
- 4.41
100 631.37 [ 31 37 1.59e7
] 4.42
| 4.36 I 631.37
=] 03147 4.48;583.17
1 om1 117 3, 295 344 43293575 |00 568 g1
1o 312.87312.47 380.07197.37 184.77 367.87
207.17
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDIS574 1. Scan ES+
0.41 TIC
_ _ 4.42
1 0.42
1 — 4.37 5.13
176.18
o 254 307 374 587.27 | 4% 7897 595 618
u 3 0.50;176.08 279,17 279.07 27917 - ~1 27917 6.72
1 ' 279.27
0 11— T T T T T T T gy T —— Time
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
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1:25 18-Mar-2020
O 16:55:21
TDI5575 . (3) ELSD Signal
5.23 Range: 1965
4, HV@ |
1500.000- f\ro
m5 1000.000- @&
500.000-
E Macrocycle 6
0.000-—— T L A B R T T T T T [ A B
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI5575 3: Diode Array
. Range: 1.504e+2
1.0e+24 042
5 1 23242
< 1
5.0e+1-
0'07:\““ I T T T T T T
-0.00 1.00 2.00 3.00 7.00 8.00 9.00 10.00
TDI5575 2: Scan ES-
100- 519 522 TIC
707.56 (707.46 2.31e7
) 5.15 5.29
] 707.46 || 707 36
S 4.01
1041 3.63 - 5.13;707.26 537 5.95
| 256.97 171 243 24197 24737 [709.36725.26
] 285.87 227.97
O L L L R T T T T T T T T
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI5575 1. Scan ES+
5 042 TIC
100+ 175 98 2.97e8
R 0.45
> 176.28 479 517
] 1.70 4.05 309.27 66346 585 ¢ 6.68
] WJU 278.97 279.07 279.27279 27 278.97
O T T T T T T T o Time
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
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o 1:35 18-Mar-2020
19:40:04
TDI5765 0 o (3) ELSD Signal
. )Hj PR HJ@ 4.81 Range: 1429
1000.000- '\fo
] O
| | T,
500.000- O
7 Macrocycle 7
O-OOO\““““\““““\““\““\““““ L L R L L L UL L U L T T
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI5765 3: Diode Array
4.78 Range: 1.119e+2
1.0e+2  0.44 235.42
1 23242
2 5.0e+l€
00—~
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI5765 2: Scan ES-
4.78 TIC
100+ 4.80
] 764.66 :
264.26 1.60e7
4.75 |l 4.82
1 764.36 [1764.36
2
0.56 279 341 400 479
334.97 262.27 335.37 -, 4.88 6.01  6.40
195.77 764.56 76456 33537 33497
O\““““““““““““““““““““““““ “‘“‘h‘“\““““‘\““““\““““\
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI5765 1. Scan ES+
- 044 TIC
100, 176.18 2.26e8
0.45
] 176.28
" =] 0.48:179.18 2.71 3.54 o4 518 5.82
A 1.93 ) 3.14 . 720.46 : .
] 97617 279.27 279 27 279.17 278.97 279.07
O e o T e 2 e L It e P mmana e B 1111
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
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o 1:36 18-Mar-2020
19:51:10
TDI5780 o o (3) ELSD Signal
. H\)L H/@ 5.53 Range: 790
600.000- ©)H>‘ 10
. e
®  400.000- @ Cj
200.000-
= Macrocycle 8
0.000-—— L L B AL T T T T T [ A A R
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI5780 3: Diode Array
} 5.50 Range: 1.146e+2
1.0e+24 0.43 235.42
1 23242
5 ] 0.48
B3I  5.0e+1- 229.42
O'O;\““““\““““\““““\““““\““ L T T T T T
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI5780 2: Scan ES-
- 5.49 TIC
100 826.55 551 5.48e6
7 826.15
] 285 315 3.97 5.44
0.50 2.20 4.29 5.88
. - 336.07 335.07 165.08 . -
ol 19997 17746 797.26 335.07 45507 78056 Jli| 3357 647
] 334.97
O e T T T L RS B T T
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI5780 1. Scan ES+
- 042 =t
100 176.08 1.41e8
| 0.45
] 176.18
53 1.75 225 2.80 5.16
| 0.53 3.22 4.05 545  5.79 gog
] 176.28 279:21219.07 271907 57957 57917 27917 420.47 279.17 579 o7
0 \ T T T T T T T B T o Time
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
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1:28 18-Mar-2020
18:21:35
TDI6243 (3) ELSD Signal
) 5.08 Range: 1345
1000.000- 3
- E
%) e
—  500.000-
7 Macrocycle 9
0.000—— T U L A R R A R T T T T T T T
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI6243 3: Diode Array
) 0.44 Range: 8.1e+1
5.0e+1§
2 E
2.5e+1-
0.0-
T T T T T T T T T T T
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI6243 2: Scan ES-
5.03 TIC
100+ 5.04
] 639.57 | 2 2.53e7
o] 5.07
~] 242 3.00 353 4.99 |} 639.47 5.98
i 0.43 . . ) ) 3.77 639.57 5.12;639.47 .
1 33517 335.17 242.87 334.97 334.97335'37 335.27
O T T T T T T T T T T
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI16243 1. Scan ES+
100 0.44 5.05 5.07 TIC
] 176.18 595.27 |595.47 1.59e8
] 5.01
] 13-6428 595.47 || 509
o3 057 208 941 270 5,3 3902 458 595.57 5.68
1 17608 278.97 97917 27927 5791727917  279.07 279.17
O T T T T T T T tbpor T —— Time
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
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0 1:32 18-Mar-2020
19:06:22
TDI8239 o (3) ELSD Signal
) H\)\ H\/@ 4.74 Range: 1457
1000.000- ‘\fo
R B 224
| E Vb,
500.000- Q
7 Macrocycle 10
0.000 e T T T T T T T T T A R R U R L R A R I R AN R RN R RN
360 380 400 420 440 460 480 500 520 540 560 580 600 620 6.40
TDI8239 3: Diode Array
] 4.71 Range: 8.08e+1
7.5e+1- 229.42
5.0e+1-
) E
< E
2.5e+1- 4.89
E 194.42
i N A R A L R L I R R R I B I R I I L I U I I
360 3.80 400 420 440 460 480 500 520 540 560 580 600 620 6.40
TDI8239 2: Scan ES-
- 4.69 4.72 TIC
] 411.37 | [ 673.56 2.13e7
] 4,67 4.73
< 347 - 673.66||| |, 673.46
] - 4.88:673.36
149837 4g0.27 oS0 414 434 455 4.96,605.17 532 547 508 ggy 613 45, 630
] =1 75166 334.97 797.46 ’ 334.77335.37 81065 200, 335.17,0° - 33527
1 R R A R R AN R RS RN AR RN I I R R R A R R R I R AN N RS R RN
360 380 400 420 440 460 480 500 520 540 560 580 600 620 6.40
TDI8239 1. Scan ES+
- 470 TIC
620.47 | 4
1 629.57 1.59e8
] 4.68
629.57
1 3.94 4.74
n S| 3.49 3.79 4.09 4.41
1579 17 279.37 27907 207 57927 62947 489 515 531 5.62 583 599  6.19
1279. 629.37 279.37 279.07 27927 97917 279.27 27917 6.45
1 279.07
4’ I I B L B I U L I I I I T T T T T e e e T TIme
360 3.80 4.00 420 440 460 480 500 520 540 560 580 6.00 6.20  6.40
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0O 1:29 18-Mar-2020
18:32:54
TDI8929 o (3) ELSD Signal
H\)J\ |§] 4.66 Range: 1149
1000.000- TN
] —\’éo
- ] N
"% 500.000- DQ
7 Macrocycle 11
0.000 ———T——— T T T T T T T T [ A A R
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI8929 3: Diode Array
0.43 Range: 8.216e+1
7.5e+1 232.42
5.0e+1-
2 E
< -
2.5e+1
E 8.97
: 224.42
0'07\” T T T T T L A B B A
-0.00 1.00 2.00 6.00 7.00 8.00 9.00 10.00
TDI8929 2: Scan ES-
. 4.65 TIC
100 637.37 | 465 2.08e7
] 4.61 [637.57
A 591.47
=] 3.99 5gi5§7 63'76?17
1 042 243 2, 334.67 ' 5.72 325027 6.59
1 32707 335.17 335 07 335 07 °3°-37 335.17
O T T T T T R T T T
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI18929 1: Scan ES+
: 0.43 TIC
100- 176.18 4.64 _ 1.78e8
] 045 593.47 593 47
| : 457
| 176.18 593 37
N 0.55 3.54 468 527 578
1 185.07 281 27917 4.46;279.17 |||l 593.47 79 27 279 27
1 279.17 : .
O T T T T T T T T T o Time
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
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0 1:30 18-Mar-2020
18:44:00
TDI8930 o (3) ELSD Signal
4.63 :
1500.000- H\)LH H/Jiij Range: 1526
E .0
1000.000- \f
o) 3
%) = N
| J
500.000- [ <
7 Macrocycle 12
0.000"— L L L S B A T T T T T T T S N B A
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI8930 3: Diode Array
B 4.60 Range: 9.046e+1
E 0.43 229.42
7.5e+1- 232.42
5 5.0e+l
< E
2.56+1E 8.97
1 224.42
O'O\HH T T T T T T T T T T T T L I A B
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI8930 2: Scan ES-
. 4.62 TIC
100 637.27 2.47e7
J 4.57
1 637.47
il 215 2.63 3.18 361 591.47 ) 5.78 6.35
| 0.50 334.97335.47 335.17 498 .37 4.88;335.07 335.17 334.77
1 162.08 -
O-F N T T T T T T el T T T
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
TDI8930 1. Scan ES+
100~ 0.42 4.57 4.62 TIC
1 176.08 593.47 |593.47 1.87e8
1 0.44
] 179.08 455
. ; 4.63
=) 0.57 3.01 2?'9887 59347750347 £ 46 5.72 s
J 176.28 ' 279.07 °.
1 279.17 278.97 279 27
O A I T T T T T T T T T B T o Time
-0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
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Macrocycle 13

Chromatogram
mAU
i ka) PDA Multi 1 220nm,4nm|
4 o
50
07
\ —T —T —T —T —T —T —T \
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0
min
mAU
] n PDA Multi 2 254nm,4nm|
o

0.5 2.0 25 3.0 3.5 4.0

0.0

- TIC(H@1

min
1 PDA Multi 1 / 220nm,4nm
2 PDA Multi 2 / 254nm,4nm
MS Chromatogram
(x100,000)
4.00d4422,657
3 (-0.019min Delay)
2.00
0‘00 :‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
min
Integration Result
Peak Table
PDA Chl 220nm
Peak# Ret. Time Height Height%  USP Width Area Area%
1 1.815 85256 91.377 0.040 128035 93.142
2 1.872 8046 8.623 0.035 9427 6.858
Peak Table
PDA Ch2 254nm
Peak# Ret. Time Height Height%  USP Width Area Area%
1 1.815 9100 100.000 0.039 12595 100.000
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# Meas. Ret. Time Height width Symmetry Area Area %

1 1.397 763.937 0.035 0.683 1606.708 100.000
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Integration Result

PDA Chl 220nm
Peak# Ret. Time Height
1 2.342 741389

Peak Table
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1 PDA Multi 1 /220nm,4nm
Integration Result
Peak Table
PDA Chl 220nm
Peak# Ret. Time Height Height%  USP Width Area Area%
1 2.356 2433 1.038 0.119 10076 0.921
2 2.522 231981 98.962 0.124 1083543 99.079
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Chromatogram
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Integration Result

Peak Table
PDA Chl 220nm
Peak# Ret. Time Height Height%  USP Width Area Area%
1 1.705 87957 100.000 0.056 190029 100.000
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