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Table S1. Pharmacokinetic parameters of PKS21224, TDI4258 and compoundl.

WILEY-VCH

Cmpd ID PKS21224 TDI4258 compoundl
pH1.2 >96
Solubility | (ug/mL) pH7.4 72 >110 <1.59
GCDC >905 >110 11
LogD pH7.4 2.68 1.85 3.55
pH7.4 266 64 undetected
PAMPA (nm/sec)
pH5.0 220 56 undetected
MDR1@10 B-A/A-B ER 58 30 >2.9
HM AtoB (nm/s) 5 1 <1
human 152 60 179.4
Me:g?:llc (uL/min/mg)| mouse 126 78 90.6
rat 74 32 136.2
Csmin (ng/mL) 60.4 39.7
AUCiy (ng-h/mL) 14.8 14.1
mouse PK,
iv (0.1mg/kg,] MRTy (h) 0.27 0.39
mean, n=3)
Va(ss) (mL/kg) 1958 2867
ClLutotal (mL/h/kg) 7158 8157
Comp conc
determined Clwtar  |(MmL/min/kg) 119.3 135.95
in plasma
Cmax (ng/mL) 3.4
mouse PK, Tmax (h) 0.25
po (Img/kg,| AUCpo | (ng-h/mL) 3.3
mean, n=3)
MRTpo (h) 0.89
% F (%) 0 2.3
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Table S2. Blood levels and PK parameters of TDI-8304 from in vivo therapeutic efficacy assay

against Plasmodium falciparum (Pf3D70087/N9) using NODscidlL2ry-/- mice.

TDI-8304; 100 mg/kg s.c (b.i.d.)

Animal Chmax Tmax AUC(O-S) Casn C72n Cosh
ID (ng/mL) (h) (h*ng/mL) (ng/mL) (ng/mL) (ng/mL)
M1 10400 | 0.50 14947 170 146 307
M2 10800 | 0.50 13165 5.23 29.6 189
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Figure S1. In vivo pharmacokinetics of TDI-8304.
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Figure S2. Plasma concentrations of TDI-8304 during the course of in vivo efficacy study.
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Methods
Materials
The human 20S Immunoproteasome (i-20S, Catalog No.: E-370), human constitutive proteasome (c-
20S, Catalog No: E-360) and Recombinant Human PA28 Activator alpha subunit (Catalog NO.: E-381)
were purchased from Boston Biochem. The P. falciparum 20S proteasome (Pf20S) was enriched as
previously reported®. Proteasome B5 substrate suc-LLVY-AMC and B5i substrate Ac-ANW-AMC were
purchased from Boston Biochem. MV151 was prepared following the reported method.!*l WLW-VS
was synthesized as reported.[?
In vitro cultivation. P. falciparum laboratory lines were grown under standard conditions at 5%
hematocrit in RPMI 1640 medium, 0.5% Albumax II (Invitrogen), 0.25% sodium bicarbonate and 0.1
mg/ml gentamicin. Parasites were placed in an incubator under 5% carbon dioxide, 5% oxygen and 90%
nitrogen at 37 °C as previously reported.’) Two Dd2-derived resistant strains (Dd2B5A49S and

Dd2B6A117D) were developed in house and identified as previously described.*#!

ICso determination. ICso values of all compounds against Pf20S 5, human c-20S B5c and i-20S B5i
were determined in 96-well plates as reported.!* Briefly, 1uL of compound in a 3-fold series dilution in
DMSO at final concentrations from 100 pM to 0.0017 uM were spotted to the bottom of a black 96-well
plate. 100 uL of reaction buffer (50 mM Tris, 5 mM MgClz, | mM DTT, pH 7.4 for Pf20S B5; 20 mM
HEPES, 0.5 mM EDTA and 0.1 mg/mL BSA, pH7.5 for human B5c and 5i) containing proteasome,
substrate and activator was added to each well and the plate was spun on a desktop plate centrifuge and
then placed on an orbital shaker at room temperature for 1 minutes. The progress of reactions in each well
was followed by the fluorescence of the hydrolyzed AMC at Ex 360nm and Em 460 nm for 1 - 2 hours.
Linear ranges of the time course are used to calculate the velocities in each well. The initial reaction
velocity of each well was fit to a dose-dependent inhibition equation using PRISM to determine the ICso.

Final concentrations of Pf20S, ¢-20S and i-20S were 1 nM, 0.2 nM and 0.4 nM, respectively. Substrate
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suc-LLVY-AMC was used for Pf20S and c¢-20S at final concentration 25uM, and Ac-ANW-AMC was
used as substrate of 1-20S at final concentration 15 pM. Activator PA28 at final concentration of 12 nM
was used for Pf20S assay in the presence of 0.5 uM of WLW-VS, whereas 0.02% SDS was used in the

assays for c-20S and i-20S.

Kinetic assay of TDI-8304 vs Pf20S. The experiments were conducted on a SpectraMax Gemini plate-
reader from Molecular Devices (Sunnyvale, CA). In a black wall/clear bottom 96-well plate, 100 pL of
pre-warmed assay mixture containing 1 nM Pf20S, 25 uM suc-LLVY-AMC, 12 nM PA28 and 0.5 uM
WLW in buffer (50 mM Tris, 5 mM MgCl,, | mM DTT, pH 7.4) was added to the wells that contained 1
uL inhibitor at 100x indicated concentrations in DMSO. The reaction progress of each well was
immediately recorded by monitoring fluorescence at Ex 360nm and Em 460 nm for 1.2 h at 37°C. Values
of kobs Were derived by fitting data to equation (1): [P] = vs*t + [(Vi-Vs)/Kobs]*[ 1-exp(-kobs*t)] (vi is initial
velocity, vs is steady state velocity) in Prism (GraphPad Software, Inc. La Jolla, CA), and then were
plotted against inhibitor concentrations to obtain K\%®, ks and ks by fitting to equation Kops = ke + (ks / (1
+ (K" / [1]). The values of K,"P and ty, for TDI1-8304 were calculated by equation K, = K@ / (1 +

ks / ko).

Anti-malarial activity in erythrocytic stage. Parasite growth inhibition assays were performed on
parasites cultured in sterile 96-well plates at a total 200 pL volume per well and a 0.5% initial parasitemia
and 2% hematocrit. Plates were placed in an airtight chamber flushed with 5% O2, 5% COz and 90% N>
for 72 hours. Plates were then placed in the —80°C freezer for lysis upon thawing.!®) SYBR Green solution
(100 pL of 0.2 uL SYBR Green per mL lysis buffer) was then added to each well and the plates were
shaken in the dark at room temperature for 1 hour. Fluorescence was then recorded in a SpectraMax
Gemini plate reader with excitation 490 nm and emission 530 nm. Fluorescent counts were normalized

and plotted by non-linear least square regression to yield ECso values (PRISM).
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HepG2 cell viability assay. HepG2cells were plated in 96-well plate (5000 cells per well) format and
treated with various concentrations of test compounds or DMSO for 72 h. Cell viability was measured

using CellTiter-Glo® Assay (Promega) as per the manufacturer’s instructions.

Ex vivo ECso values against P. falciparum field isolates in Uganda. The activity of TDI-8304 was
tested, as previously described, > * against P. falciparum isolates using a 72-h growth inhibition assay with
parasite DNA readout by Sybr Green detection.!®”! These isolates were collected in June-August, both in
year 2018 and 2019, from patients living in the Tororo and Busia Districts, Uganda, who were newly
diagnosed with P. falciparum malaria and before antimalarial treatment was administered. The relevant
clinical trials and analyses of cultured parasites were approved by the Uganda National Council of Science
and Technology, the Makerere University Research and Ethics Committee, and the University of

California, San Francisco Committee on Human Research.

P£20S active subunits labeling by MV151. 15 nM of Pf20S in 20 mM HEPES, 0.5 mM EDTA, PH 7.5
was treated with TDI-8304 at the designed concentrations at 37 °C for 1 h, followed by addition of
activity-based probe MV151 at final concentration of 2 uM and a further incubation for 1 h at 37 °C
avoiding light. The labelling assays were conducted in the absence of and in the presence of WLW-VS
(0.5 uM) The samples were then heated with 4X SDS loading buffer at 95 °C for 10 min and run on a
12% Novex™ Bis-Tris Protein Gel with MOPS SDS running buffer. The gel was fixed with methanol,

rinsed with distilled water and scanned at the TAMRA channel on a Typhoon Scanner (GE Healthcare).

Dual drug assays. Dual drug assays were performed as described.’> ¥ We plated 5 volume-to-volume
compound combinations (4:0, 3:1, 2:2, 1:3 and 0:4) which were then diluted 3-fold in a 96 well plate.

Compound combinations were tested in duplicate. Aliquots of parasites were added to compounds and
incubated for 3 hours, then compounds were washed off. Parasites were then incubated with TDI-8304

at the specified concentrations from the combinations for 69 hours in an airtight chamber. Parasitemia
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was then detemined by flow cytometry using (Hoechst 33342 and Thiazole Orange). FIC values were

calculated as described.!®

Ubiquitin labeling of TDI-8304 treated P. falciparum. P. falciparum parasites at schizont stage were
treated with TDI-8304 at final concentration of 1 uM for 6 h, and DMSO was used as a control. The
treated cultures were spun down at 4000 rpm and lysed with saponin to remove red blood cells. The
parasite pellet was washed with PBS, and lysed in 50 mM Tris, 5 mM MgCl,, 1 mM DTT, pH 7.4, 50
uM pan DUB inhibitor PR619, and 1x Roche protease inhibitor cocktail. Lysates were then boiled with
4X SDS loading buffer for 10 min and run on a 12% Bis-Tris gel and transferred to an Amersham Protran
0.45 NC nitrocellulose membrane (GE Healthcare) using semi-dry transfer. The membrane was pretreated
with 0.5% glutaraldehyde / PBS pH 7.0 for 20 min, washed with 3x PBS, and then blocked with
Odyssey® Blocking Buffer (PBS) Odessey and blotted with 1:500 dilution of primary anti-Ubiquitin
antibody (Mouse monoclonal, VU-1 from LifeSensors) and 1:1000 anti-a-tubulin antibody (Rabbit
monoclonal, 2144 from CST), followed by incubation with 1:10000 secondary anti-Rabbit IRDye®
800CW (LI-COR) and 1:10000 anti-Mouse IRDye® 680RD (LI-COR). The blot was further rinsed with

PBS and scanned on the Licor Odyssey.

Modeling. Since the ligand bound to the $5-6 subunits in the yeast proteasome complex structure (PDB:
3MG4) is an acyclic analog of our macrocyclic series, it was used as a template to place our macrocyclic
compound 2 in the Pf20S (5-6 structure. The X-ray structure of the B5-6 subunits of the yeast 20S (PDB:
3MG4, chains L and K) was superimposed on the cryo-EM structure of the $5-6 subunits of Pf20S (PDB:
SFMQG, chains L and M), and the coordinates of the yeast proteasome ligand was transferred into the
Pf20S B5-6 structure. The macrocyclic compound 2 was then generated by cyclization and modification
of the acyclic compound. This initial pose of compound 2 was then refined using Prime minimization on

the ligands and residues within 6A of the ligand.
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SCID mouse efficacy studies. In vivo efficacy of TDI-8304 was measured against Plasmodium
falciparum Pf3D7°%"N® growing in peripheral blood of NODscidIL2Ry™" mice (Jackson Laboratory,
USA) (23-36 g) engrafted with human erythrocytes as described.’! The human biological samples were
sourced ethically and their research use was in accord with the terms of the informed consents under an
IRB/EC approved protocol. Parasites (20 x 108) were inoculated by intravenous injection and antimalarial
efficacy was assessed using a “4-day-test”. Blood parasitemia was measured by FACS analysis.
Compound TDI-8304 was administered twice-daily (SC) for four consecutive days starting on day 3 post
infection in vehicle (5% DMSO, 45% PEG400, 50% water). All animal studies were ethically reviewed
and carried out in accordance with European Directive 2010/63/EEC and the GSK Policy on the Care,

Welfare and Treatment of Animals.

In the same animals, blood samples (15 uL) were collected 30 min, 2, 4, 8, 24, 72 and 96 h after first
administration following first dose administration of TDI-8304, diluted with 30 uL of sterile water and
stored at approximately -20° C until analyzed. The concentration in the dose suspension was confirmed
and quantification of blood samples for parent compound was performed by means of LC-MS/MS with

a lower limit of quantification of 1 ng/mL.

Non-compartmental methods were used to obtain estimates of pharmacokinetic parameters using Phoenix

64 (Pharsight, Certara).

Chemistry: 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) and TLC. Column chromatography was generally performed on silica gel
(200-300 mesh). Analytical HPLC-MS was carried out using an Acquity™ Ultra Performance LC system,
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
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incorporated into the system via a flow splitter. Column (C18 Column, 130A, 1.7 pm, 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. All HPLC purifications were done by Waters prep-HPLC (mass directed
purification system) using Prep C18 column. Chiral SFC was in general performed with Chiralcel Column
(OD-3 50%4.6mm I.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 NMR spectra was acquired on a Bruker DRX-400
spectrometer. Chemical shifts & are expressed in parts per million, with the solvent resonance as an
internal standard (CDCls, H: 7.26; DMSO-d6, 'H: 2.50 ppm; CDsOD, H: 3.31 ppm). NMR data are
reported as following: chemical shift, multiplicity (br = broad, d = doublet, m = multiplet, q = quartet, s

=singlet, t = triplet), coupling constant, and integration.
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Scheme S1 Synthetic route of compound 2

Preparation of benzyl (S)-3-(3-bromophenyl)-2-((tert-butoxycarbonyl)amino)propanoate 1-1

To a mixture of (S)-3-(3-bromophenyl)-2-((tert-butoxycarbonyl)amino)propanoic acid (8.0 g, 23.24 mmol, 1.0 eq)

and potassium carbonate (3.37 g, 24.40 mmol, 1.05 eq) in acetone (800 mL) was added benzyl bromide (4.37 g,

25.56 mmol, 1.1 eq) at 25°C and then the reaction mixture was stirred overnight at 25°C. LCMS showed that the

reaction was completed. The reaction mixture was filtered and the filtrate was concentrated in vacuum. The residue
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was purified by column chromatography (petroleum ether: ethyl acetate= 100:1 to 10:1) to give the desired product
1-1 (10.0 g, 22.74 mmol, 97.8% yield, 98.7% purity) as a white solid. 'H NMR (400 MHz, CDCls) 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 (s, 9H).

LCMS for 1-1: RT = 0.964 min, purity: 98.8%, m/z= 334.0 [M-tBoc+H]*.

SFC for 1-1: RT = 1.664 min; ee% = 99.6%.

Preparation of benzyl (S)-2-((tert-butoxycarbonyl)amino)-3-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylphenyl)propanoate 1-2

To a solution of 1-1 (10.0 g, 23.02 mmol, 1.0 eq), bis(pinacolato)diboron (9.35 g, 36.83 mmol, 1.6 eq) and
potassium acetate (6.78 g, 69.06 mmol, 3.0 eq) in dioxane (250 mL) was added Pd(dppf)Cl, (1.68 g, 2.30 mmol,
0.1 eq) at 25°C and then the reaction mixture was stirred at 80°C for 12 h 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
1-2 (10.0 g, 19.72 mmol, 85.7% yield, 94.9% purity) as yellow oil.

LCMS for 1-2: RT = 0.968 min, purity: 94.9%, m/z= 382.1 [M-Boc+H]".

Preparation  of  benzyl  (S)-2-((S)-2-((tert-butoxycarbonyl)amino)-4-phenylbutanamido)-3-(3-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoate 1-4

To asolution of 1-2 (35.0 g, 72.71 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 benzyl (S)-2-amino-
3-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoate 1-3 (30.0 g, crude, HCI salt) as yellow ail,
which was used directly in the next step.

To a solution of (S)-2-((tert-butoxycarbonyl)amino)-4-phenylbutanoic acid (18.39 g, 65.84 mmol, 1.1 eq), 1-
hydroxybenzotriazole (8.9 g, 65.84 mmol, 1.1 eq) in dichloromethane (250 mL) was added 1-ethyl-3-(3-dimethyl

aminopropyl) carbodiimide hydrochloride (12.62 g, 65.84 mmol, 1.1 eq) at 0°C and then the reaction mixture was
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stirred for 30 mins. Then 1-3 (25 g, 59.85 mmol, 1.0 eq, HCI salt) and diisopropylethylamine (23.2 g, 179.55 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
guenched 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 1-4 (29.0 g, 38.45 mmol, 64.2% yield, 85.2% purity) as yellow oil.'H NMR (400 MHz, CDCls)
§7.67(d, =72 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 (s, 12H).

LCMS for 1-4: RT = 1.052 min, purity: 85.2%, m/z= 543.3 [M-Boc+H]".

Preparation of benzyl (S)-2-((S)-2-amino-4-phenylbutanamido)-3-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-y)phenyl)propanoate hydrochloride 1-5

To asolution of 1-4 (31.0 g, 48.24 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 1-
5 (26.00 g, 38.01 mmol, 78.8% yield, 84.6% purity, HCI salt) as yellow oil. *H NMR (400 MHz, CDs0D) § 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 (s, 12H).

LCMS for 1-5: RT = 0.784 min, purity: 84.6%, m/z=543.2 [MS+H]*.

Preparation of (3-((6S,9S,12S)-12-((benzyloxy)carbonyl)-6-(3-hydroxybenzyl)-2,2-dimethyl-4,7,10-trioxo-9-
phenethyl-3-oxa-5,8,11-triazatridecan-13-yl)phenyl)boronic acid 1-7

To a solution of 1-5 (5.0 g, 9.22 mmol, 1.0 eq) and (S)-2-((tert-butoxycarbonyl)amino)-3-(3-
hydroxyphenyl)propanoic acid (2.59 g, 9.22 mmol, 1.0 eq) in N,N-dimethylformamide (150 mL) was added
diisopropylethylamine (5.96 g, 46.10 mmol, 5.0 eq), 1-hydroxybenzotriazole (1.37 g, 10.14 mmol, 1.1 eq) and 1-

ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (1.94 g, 10.14 mmol, 1.1 eq) at 0°C and the reaction
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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 organic layers were
dried over anhydrous sodium sulfate, filtered and concentrated in vacuum to give the benzyl (6S,9S,12S)-6-(3-
hydroxybenzyl)-2,2-dimethyl-4,7,10-trioxo-9-phenethyl-12-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzyl)-3-o0xa-5,8,11-triazatridecan-13-oate 1-6 (13.60 g, 4.35 mmol, 47.2% yield, 25.8% purity) as red oil,
which was used directly in the next step.

To asolution of 1-6 (30.0 g, 37.23 mmol, 1.0 eq) in acetone (300 mL) was added sodium periodate (23.89 g, 111.69
mmol, 3.0 eq) and ammonium acetate (8.61 g, 111.69 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 1-7 (9.30 g, 12.85 mmol, 25.1% vyield, 100%
purity) as a brown solid.

LCMS for 1-7: RT = 0.915 min, purity: 100%, m/z= 724.1 [MS+H]".

Preparation of benzyl (5S,8S,11S)-11-((tert-butoxycarbonyl)amino)-7,10-dioxo-8-phenethyl-2-oxa-6,9-diaza-
1,3(1,3)-dibenzenacyclododecaphane-5-carboxylate 1-8

To a solution of 1-7 (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, 82.90 mmol, 10.0 eq), methanol (2.66 g, 82.90 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 1-8 (2.60 g, 3.66 mmol, 44.2% yield, 95.3% purity) as a yellow solid. *H NMR (400 MHz, DMSO-
d6) 6 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 (s, 9H).

LCMS for 1-8: RT = 3.232 min, purity: 95.3%, m/z= 678.2 [MS+H]".

S14



WILEY-VCH

SFC for 1-8: RT = 2.443 min; de% = 100.00%.

Preparation of (5S,8S,11S)-11-((tert-butoxycarbonyl)amino)-7,10-dioxo-8-phenethyl-2-oxa-6,9-diaza-1,3(1,3)-
dibenzenacyclododecaphane-5-carboxylic acid 1-9

To a solution of 1-8 (250 mg, 368.85 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 1-9 (150 mg, 183.86 umol, 49.8% vyield, 72.0% purity) as a brown solid.

LCMS for 1-9: RT = 0.900 min, purity: 72.0%, m/z= 588.1 [MS+H]".

Preparation of tert-butyl ((5S,8S,11S)-7,10-dioxo-8-phenethyl-5-((2,2,2-trifluoroethyl)carbamoyl)-2-oxa-6,9-
diaza-1,3(1,3)-dibenzenacyclododecaphane-11-yl)carbamate 1-10

To a solution of 1-9 (800 mg, 1.36 mmol, 1.0 eq) and 1-hydroxybenzotriazole (202 mg, 1.50 mmol, 1.1 eq) in
tetrahydrofuran (15 mL) and N,N-dimethylformamide (15 mL) was added EDCI (287 mg, 1.50 mmol, 1.1 eq) and
diisopropylethylamine (352 mg, 2.72 mmol, 2.0 eq) at -10°C and then the reaction mixture was stirred for 0.5 hour
at -10°C. Then 2,2,2-trifluoroethan-1-amine hydrochloride (203 mg, 1.50 mmol, 1.1 eq, HCI salt) 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 (30mL) was added to the reaction mixture and the solid was precipitate out. 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%: 55%-85%, 11 min) and then purified by re-crystallization from a mixture of
isopropyl ether and methanol and dichloromethane (V:V:V=3:1:1, 5 mL *3) to give 1-10 (19.00 mg, 28.41 umol,
6.3% yield, 100% purity) as a white solid. *tH NMR (400 MHz, DMSO-d6) ¢ 8.90 (t, J = 5.6 Hz, 1H), 8.52 (d, J =
8.4 Hz, 1H), 8.03 (d, J = 8.0 Hz, 1H), 7.32-7.27 (m, 4H), 7.23-7.14 (m, 4H), 6.99-6.97 (m, 1H), 6.85-6.82 (m, 3H),
6.12 (br.s, 1H), 6.00 (d, J = 7.2 Hz, 1H), 4.70-4.67 (m, 1H), 4.41-4.33 (m, 2H), 4.00-3.96 (m, 2H), 3.03-2.99 (m,
1H), 2.91-2.87 (m, 1H), 2.80-2.77 (m, 2H), 2.43-2.40 (m, 2H), 1.74-1.67 (m, 2H), 1.39 (s, 9H).

LCMS for 1-10: RT = 2.379 min, purity: 100%, m/z= 669.2 [MS+H]".
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SFC for 1-10: RTy = 1.674 min; RT2 = 1.861 min; de% = 92.7%.

Preparation of (5S,8S,11S)-11-amino-7,10-dioxo-8-phenethyl-N-(2,2,2-trifluoroethyl)-2-oxa-6,9-diaza-
1,3(1,3)-dibenzenacyclododecaphane-5-carboxamide 1-11

To a solution of 1-10 (300 mg, 448.63 umol, 1.0 eq) in dichloromethane (10 mL) and N,N-dimethylformamide (10
mL) was added trifluoroacetic acid (7.7 g, 67.53 mmol, 5 mL, 150.5 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 at 30°C. The residue was purified by prep-HPLC (TFA condition; column: Agela ASB
150mm*25mm*5um, mobile phase: [water (0.1%TFA)-ACN]; B%: 25%-55%, 11 min). The product was
redissolved in water (5 mL) and the mixture was adjusted to pH=9 with aqueous sodium bicarbonate solution. The
solid was collected and triturated with isopropyl ether (10 mL*2) to give 1-11 (38.00 mg, 66.40 umol, 14.8% yield,
99.4% purity) as a white solid. *H NMR (400 MHz, DMSO-d6) ¢ 8.89 (t, J = 5.6 Hz, 1H), 8.51 (d, J = 8.8 Hz, 1H),
7.79 (d, J = 8.8 Hz, 1H), 7.31-7.09 (m, 8H), 6.95-6.85 (m, 3H), 6.75 (br.s, 1H), 6.18 (br.s, 1H), 4.66 (t, J = 9.2 Hz,
1H), 4.44-4.34 (m, 1H), 4.03-3.89 (m, 2H), 3.58-3.55 (M, 1H), 3.01-2.97 (M, 1H), 2.86-2.72 (m, 1H), 2.68-2.62 (m,
1H), 2.47-2.45 (m, 2H), 1.73-1.54 (m, 3H).

LCMS for 1-11: RT = 1.906 min, purity: 99.4%, m/z= 569.3 [MS+H]".

SFC for 1-11: RT1 = 1.993 min; RT, = 2.239 min; de% = 87.1%.

Preparation of tert-butyl 4-(((5S,8S,11S)-7,10-dioxo-8-phenethyl-5-((2,2,2-trifluoroethyl)carbamoyl)-2-oxa-
6,9-diaza-1,3(1,3)-dibenzenacyclododecaphane-11-yl)amino)butanoate 1-12

To amixture of 1-11(100 mg, 175.87 umol, 1.0 eq), sodium iodide (3 mg, 17.59 umol, 0.1 eq) and sodium carbonate
(93 mg, 879.35 umol, 5.0 eq) in N,N-dimethylformamide (3 mL) was added tert-butyl 4-bromobutanoate (51 mg,
228.63 umol, 1.3 eq) at 25°C. The mixture was stirred for 12 hours at 50°C. LCMS showed that the desired
compound was detected. Water (20 mL) was added to the reaction mixture and the product was precipitated out.
The solid was collected and dried under vacuum to give 1-12 (110 mg, 154.76 umol, 88.0% yield) as a yellow solid.

'H NMR (400 MHz, DMSO-d6) & 8.78-8.72 (m, 1H), 8.39 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 9.2 Hz, 1H), 7.30-

7.21 (m, 4H), 7.17-7.08 (m, 4H), 7.00 (d, J = 7.6 Hz, 2H), 6.93-6.92 (m, 2H), 6.60 (br. s, 1H), 6.31 (br. s, 1H),
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4.67-4.62 (m, 1H), 4.50-4.41 (m, 1H), 4.05-3.99 (m, 1H), 3.97-3.91 (m, 2H), 3.05-2.96 (m, 2H), 2.89-2.80 (m,
2H), 2.73-2.70 (m, 2H), 2.40-2.36 (m, 2H), 2.17 (t, J = 7.2 Hz, 2H), 1.74-1.72 (m, 2H), 1.62-1.57 (m, 2H), 1.34
(s, 9H).

LCMS for 1-12: RT = 0.897 min, purity: 54.6%, m/z= 711.5 [MS+H]".

Preparation of 4-(((5S,8S,11S)-7,10-dioxo-8-phenethyl-5-((2,2,2-trifluoroethyl)carbamoyl)-2-oxa-6,9-diaza-
1,3(1,3)-dibenzenacyclododecaphane-11-yl)amino)butanoic acid 1-13

To a solution of 1-12 (50 mg, 70.35 umol, 1.0 eq) in dichloromethane (2 mL) was added trifluoroacetic acid (1
mL). The mixture was stirred for 2 hours at 25°C. LCMS showed that the desired compound was detected. The
mixture was concentrated in vacuum to give compound 17 (50 mg, crude) as a yellow solid, which was used in the
next step without further purification.

LCMS for 1-13: RT = 0.691 min, purity: 63.6%, m/z= 655.3 [MS+H]".

Preparation of (5S,8S,11S)-7,10-dioxo-11-(2-oxopyrrolidin-1-yl)-8-phenethyl-N-(2,2,2-trifluoroethyl)-2-oxa-
6,9-diaza-1,3(1,3)-dibenzenacyclododecaphane-5-carboxamide (compound 2)

To a solution of crude 1-13 (40 mg, 61.10 umol, 1.0 eq), 1-hydroxybenzotriazole (12 mg, 91.65 umol, 1.5 eq) and
diisopropylethylamine (24 mg, 183.30 umol, 3.0 eq) in N,N-dimethylformamide (2 mL) was added EDCI (18 mg,
91.65 umol, 1.5 eq) at 25°C. The mixture was stirred for 12 hours at 25°C. LCMS showed that the starting material
was consumed completely and the desired compound was detected. The mixture was added into water (10 mL) and
the solid was precipitated out. The solid was filtered and purified by prep-HPLC (column: PhenomenexSynergi
C18 150mm*25mm*10um; mobile phase: [water (0.1% TFA) - ACN]; B%: 44%-74%, 12min) to give compound
2 (15.70 mg, 23.69 umol, 38.8% yield, 96.0% purity) as a white solid. 'H NMR (400 MHz, DMSO-d6) & 8.67 (t, J
= 6.4 Hz, 1H), 8.25 (d, J = 8.0 Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H), 7.34-7.28 (m, 2H), 7.24 (t, J = 7.6 Hz, 2H), 7.17—
7.12 (m, 1H), 7.08 (d, J = 7.2 Hz, 2H), 7.02-6.94 (m, 4H), 8.60 (br.s, 1H), 6.51 (br.s, 1H), 4.76-4.71 (m,1H), 4.65—
4.62 (m, 1H), 4.29-4.27 (m, 1H), 3.97-3.84 (m, 2H), 3.18-3.13 (M, 2H), 2.97-2.91 (m, 2H), 2.63-2.60 (M, 2H),
2.44-2.39 (m, 2H), 2.28-2.16 (m, 2H), 1.92-1.86 (m, 2H), 1.76-1.65 (m, 2H).

LCMS for compound 2: RT = 2.791 min, purity: 98.0%, m/z= 637.2 [MS+H]".
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SFC for compound 2: RT1 = 2.139 min; RT, = 2.255 min; de% =
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98.1%.

HRMS for compound 2: calc. for CasHzsF3sN4O [M+H]": 637.2632. Found: 637.2645.

OBn
Q 0Bn
sf!

Br
BocHN
o

D\EA DMF

217

OH OH
Ha, Pd(OH),/C OH BnBr OBn
—_— — T
THF ° KHCOs . o
b ¢} DMF b ¢}

21 2-2
o NaBH, JL o o o
CbzHN
CbZHNQkOBn isobutyl chloroformate 7 "OBn DMP CbZHN\)\OBn PPTS CbZHN\AOB” NaOH CbZHNJ\OH
H : [ H
Ho_ ~ ) : -
N-methylmorpholine, THF DCM propane-1,3-diol THF, H,0
T e of g e ’ U

__Boo,0, DMAP
~ twon
BocHN
o
0
&/N OBn HN O
o O/&oo
2410 /f\
EDCI HoBt, E Qk E ; QJ\ i} .
OH ——»
EDCI, HOBY, Py,
o
o o
NHJLN A
t o ; [¢]
e

Pd(dppf),Cl,
(Bpln KOAc Na|O4

THF/HZO

., TEA, 4A MS
dloxane

HO\
__Cu(OAd); TEA 4AMS OAc
BocHN BocHN
o o
i ic i
Hy, Pd
0Bn o %é"‘ j<
N HN
é D o Hsz&

0 CszNv§ ) .
QY QOY

ﬁﬁw\/&

2-14 215 2-16

ﬁﬁ

compound 3

cbz HN\)KOH

&Y 26

EDCI, HOBt, DIEA
DMF

TFA
DCM
& o

" N/w CAN
—_—

MeCN/H,0

MeOH, AcOH, Hz Pd/IC

Scheme S2 Synthetic route of compound 3

Preparation of (S)-3-(3-hydroxyphenyl)-2-(2-oxopyrrolidin-1-yl)propanoic acid 2-1

A solution of benzyl (S)-3-(3-(benzyloxy)phenyl)-2-(2-oxopyrrolidin-1-yl)propanoate (15 g, 34.92 mmol, 1 eq) in

tetrahydrofuran (200 mL) was degassed with nitrogen three times, then Pd(OH)./C (1 g,

10% purity on carbon)

was added in one portion. The mixture was stirred for 4 hours at 20°C under hydrogen atmosphere (15 psi). LCMS

showed the starting material was consumed. The reaction mixture was filtered and concentrated in vacuo to afford

2-1(9.5 g, 33.54 mmol, 96.0% yield, 88.3% purity) as white gum.*H NMR (400 MHz, CDCls) 6 12.89 (br. s, 1H),
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9.30 (s, 1H), 7.06 (t, J = 7.2 Hz, 1H), 6.63 - 6.59 (m, 3H), 4.74 - 4.70 (m, 1H), 3.35 - 3.26 (M, 2H), 3.13 - 3.09 (m,
1H), 2.93 - 2.86 (M, 1H), 2.18 - 2.09 (M, 2H), 1.92 - 1.85 (m, 1H), 1.77 - 1.74 (m, 1H).

LCMS for 2-1: RT = 0.423 min, m/z 250.1[M+Na]", purity: 88.3%.

Preparation of benzyl (S)-3-(3-hydroxyphenyl)-2-(2-oxopyrrolidin-1-yl)propanoate 2-2

To a solution of 2-1 (9.5 g, 33.54 mmol, 1 eq) in N, N-dimethyl formamide (100 mL) was added potassium
bicarbonate (5.04 g, 50.31 mmol, 1.50 eq) wise-portion at 0°C. The mixture was stirred for at 0°C 30 minutes. Then
benzyl bromide (6.02 g, 35.22 mmol, 4.18 mL, 1.05 eq) was added at 0°C dropwise. The mixture was stirred for at
0°C 2 hours. TLC (petroleum ether: ethyl acetate = 2:1) showed the starting material was consumed. The reaction
mixture was poured into water (200 mL), extracted with ethyl acetate (200 mL*2). The combined organic phase
was washed with brine (200 mL*3), dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The
residue was purified by column (petroleum ether: ethyl acetate = 10:1 ~ 1:1) to afford 2-2 (11.1 g, 32.35 mmol,
96.4% yield, 98.9% purity) as a white solid. *tH NMR (400 MHz, CDCls3) ¢ 7.37 - 7.31 (m, 5H), 7.14 - 7.10 (m,
1H), 6.72 - 6.69 (M, 3H), 5.20 - 5.16 (M, 3H), 3.41 - 3.28 (m, 3H), 3.00 - 2.90 (M, 1H), 2.35 - 2.24 (m, 2H), 1.94 -
1.82 (m, 2H).

LCMS for 2-2: RT = 0.870 min, m/z 340.0 [M+H]*, purity: 98.9%.

SFC for 2-2: RT = 2.519 min; de% = 94.7%.

Preparation of benzyl ((benzyloxy)carbonyl)-L-homoserinate 2-3

To a mixture of (S)-4-(benzyloxy)-3-(((benzyloxy)carbonyl)amino)-4-oxobutanoic acid (58 g, 132.11 mmol, 1
eq) and N-methylmorpholine (13.36 g, 132.11 mmol, 14.53 mL, 1 eq)in tetrahydrofuran (500 mL) was
added isobutyl chloroformate (18.04 g, 132.11 mmol, 17.35 mL, 1 eq) dropwise at-20°C under nitrogen
atmosphere. The mixture was stirred at -20 °C for 2 hours. Then sodium borohydride (7.50 g, 198.17 mmol, 1.5
eq) in water (80 mL) was added drop wise. The mixture was stirred at -20 °C for 1 hour. The mixture was quenched
with 1N hydrochloric acid (800mL). The aqueous phase was extracted with ethyl acetate (500 mL*3). The
combined organic phase was washed with brine (500 mL*2), dried with anhydrous anhydrous sodium sulfate,

filtered and concentrated in vacuum. The residue was purified by silica gel chromatography (column height: 250
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mm, diameter: 100 mm, 100-200 mesh silica gel, Petroleum ether/Ethyl acetate = 10/1 ~ 2/1) to afford the
compound 5 (46.5 g, 97.31 mmol, 73.7% yield, 71.9% purity) as a light yellow oil.

LCMS for 2-3: RT =0.653 min, m/z 366.1 [M+Na]", purity: 71.9%.

Preparation of benzyl (S)-2-(((benzyloxy)carbonyl)amino)-4-oxobutanoate 2-4
To asolution of 2-3 (23.5 g, 49.25 mmol, 1 eq) in dichloromethane (500 mL) was added Dess-Martin (41.78 g,
98.50 mmol, 30.49 mL, 2 eq) at 0 °C under nitrogen atmosphere. The mixture was stirred at 20°C for 3 hours. TLC

(petroleum ether: ethyl acetate = 2:1) indicated trace material remained and one new spot formed. The mixture

was concentrated in vacuum. The residue was purified by silica gel chromatography (column height: 250 mm,
diameter: 100 mm, 100-200 mesh silica gel, Petroleum ether/Ethyl acetate = 10/1 ~ 3/1) to afford 2-4 (11 g, 23.91
mmol, 48.6% yield, 74.2% purity) as a light yellow oil. *H NMR (400 MHz, CDCls) 6 9.63 (s, 1H), 7.29 - 7.25 (m,
10H), 5.72 - 5.60 (m, 1H), 5.11 - 4.96 (m, 4H), 4.63 - 4.61 (m, 1H), 3.07 - 2.82 (m, 2H).

LCMS for 2-4: RT =0.660 min, m/z 342.1 [M+H]*, purity: 74.2%.

Preparation of benzyl (S)-2-(((benzyloxy)carbonyl)amino)-3-(1,3-dioxan-2-yl)propanoate 2-5
To a mixture of 2-4 (2.2 g, 4.78 mmol, 1 eq, 5 batches) and propane-1, 3-diol (9.45 g, 124.19 mmol, 9 mL, 25.97
eq) was added PPTS (324 mg, 1.29 mmol, 0.27 eq) and 4A MS (4.4 g) in one portion at 20°C under nitrogen

atmosphere. The mixture was stirred at 80°C for 12 hours. TLC (petroleum ether: ethyl acetate = 2:1) indicated

the starting material was consumed completely and one new spot was formed. The mixture was cooled to 20°C and
poured into water (100mL). The aqueous phase was extracted with ethyl acetate (100 mL*3). The combined organic
phase was washed with brine (100 mL), dried with anhydrous anhydrous sodium sulfate, filtered and concentrated
in vacuum to give 2-5 (11 g, crude) as a light yellow oil, which was used for the next step directly without further
purification.

LCMS for 2-5: RT = 1.003 min, m/z 400.1 [M+H]"*, purity: 32.0%.

Preparation of (S)-2-(((benzyloxy)carbonyl)amino)-3-(1,3-dioxan-2-yl)propanoic acid 2-6
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To a mixture of 2-5 (5.5 g, 13.77 mmol, 1 eq, 2 batches) in tetrahydrofuran (50 mL) and water (50 mL) was
added sodium hydroxide (3.86 g, 96.39 mmol, 7 eq) in one portion at 0°C under nitrogen atmosphere. The mixture

was stirred at 0°C for 30 min. TLC (petroleum ether: ethyl acetate = 2:1) indicated the starting material was

consumed completely and one new spot was formed. The mixture was poured into ice-water (50 mL) and the
aqueous phase was extracted with ethyl acetate (200 mL*2). The combined organic phase was discarded, then the
pH value of the aqueous phase was adjusted to 2 with 1 N hydrochloric acid aqueous (220 mL), extracted with ethyl
acetate (200 mL*3). The combined organic phase was washed with brine (200 mL), dried with anhydrous
anhydrous sodium sulfate, filtered and concentrated in vacuum to give 2-6 (4.6 g, 14.43 mmol, 52.4% yield, 97.4%
purity) as a light yellow oil. *H NMR (400 MHz, DMSO-d6) ¢ 7.58 (d, J = 8.0 Hz, 1H), 7.39 - 7.30 (m, 5H), 5.03
(s, 2H), 4.55 - 4.54 (m, 1H), 4.05 - 3.96 (M, 3H), 3.66 - 3.61 (M, 2H), 1.88 - 1.81 (m, 3H), 1.33 - 1.30 (M, 1H).
LCMS for 2-6: RT = 0.754 min, m/z 310.1 [M+H]", purity: 97.4%.

SFC for 2-6: RT = 1.075 min, ee%: 95.5%.

Preparation of tert-butyl (S)-3-(3-bromophenyl)-2-((tert-butoxycarbonyl)amino)propanoate 2-7

To a solution (S)-3-(3-bromophenyl)-2-((tert-butoxycarbonyl)amino)propanoic acid (20 g, 58.11 mmol, 1 eq) in
ter-butyl alcohol (108.50 g, 1.46 mol, 140.00 mL, 25.19 eq) was added DMAP (710 mg, 5.81 mmol, 0.1 eq) and
di-tert-butyl dicarbonate (16.49 g, 75.54 mmol, 17.35 mL, 1.3 eq). The mixture was stirred at 20°C for 18 hours

under nitrogen atmosphere. TLC (petroleum ether: ethyl acetate = 0:1) showed the starting material was

consumed. The mixture was dulited with ethyl acetate (500 mL) and then washed with brine (100 mL*2). The
organic layer was dried over anhydrous sodium sulfate, filtered, concentrated in vacuum. The residue was purified
by column chromatography (SiO,, Petroleum ether/Ethyl acetate = 100/1 ~ 60/1) to give 2-7 (14.9 g, 37.22 mmol,
64.1% yield, 100% purity) as colorless gum.*H NMR (400 MHz, CDCls) § 7.32 (d, J = 7.6 Hz, 1H), 7.33 (s, 1H),
7.18 - 7.16 (m, 2H), 5.04 (d, J = 7.6 Hz, 1H), 4.46 - 4.41 (m, 1H), 3.08 - 3.03 (M, 2H), 1.44 (s, 9H), 1.42 (s, 9H).
LCMS for 2-7: RT =0.922 min, m/z 422.1, 424.1 [M+Na]*, purity: 100.0%.

SFC for 2-7: RT = 0.889 min, ee%: 100.0%.

Preparation of (S)-(3-(3-(tert-butoxy)-2-((tert-butoxycarbonyl)amino)-3-oxopropyl)phenyl)boronic acid 2-9
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To asolution of 2-7 (14.9 g, 37.22 mmol, 1 eq), 4, 4, 5, 5-tetramethyl-2- (4, 4, 5, 5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1,3,2-dioxaborolane (12.29 g, 48.39 mmol, 1.3 eq) and potassium acetate (9.13 g, 93.05 mmol, 2.5 eq) in dry
dioxane (200 mL) was added Pd(dppf)Cl. (1.09 g, 1.49 mmol, 0.04 eq) under nitrogen atmosphere. The mixture
was degassed and then stirred at 80°C for 7 hours under nitrogen atmosphere. LCMS showed the starting material
was consumed. The mixture was concentrated in vacuum. The residue was diluted with ethyl acetate (500 mL).
The mixture was filtered and the solid was washed with ethyl acetate (30 mL*3). The combined organic layers
were combined and concentrated in vacuum to give tert-butyl (S)-2-((tert-butoxycarbonyl)amino)-3-(3-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propanoate 2-8 (26.6 g, crude) as black gum, which was used into the
next step without further purification.

To a solution of 2-8 (26.6 g, 37.22 mmol, 1 eq) and ammonium acetate (14.35 g, 186.11 mmol, 5 eq) in acetone
(300 mL) and water (150 mL) was added sodium periodate (31.84 g, 148.88 mmol, 8.25 mL, 4 eq) over a period
of 1 hour. The mixture was stirred at 20°C for 18 hours. LCMS showed a part of starting material remained. Another
batch of ammonium acetate (14.35 g, 186.11 mmol, 5 eq) and sodium periodate (31.84 g, 148.88 mmol, 8.25 mL,

4 eq) were added. The reaction mixture was stirred at 25°C for another 24 hours. TLC (petroleum ether: ethyl

acetate = 10:1) showed most of the starting mateiral was consumed. The mixture was diluted with ethyl acetate
(200 mL) and then filtered. The filtrate was extracted with ethyl acetate (200 mL*4). The combined organic layers
were washed with saturated sodium sulfite solution (200 mL) and brine (200 mL), dried over anhydrous sodium
sulfate, filtered, concentrated in vacuum. The residue was purified by flash silica gel chromatography (ISCO®; 220
g SepaFlash® Silica Flash Column, Eluent of 0~100% Ethyl acetate/Petroleum ethergradient @ 80 mL/min) to
give 2-9 (12.73 g, 34.70 mmol, 93.2% yield, 99.6% purity) as a red solid. *H NMR (400 MHz, CDs0D) § 7.62 (s,
1H), 7.47 (s, 1H), 7.31 - 7.26 (m, 2H), 4.23 - 4.21 (m, 1H), 3.04 - 3.02 (m, 1H), 2.94 - 2.90 (m, 1H), 1.40 - 1.39
(m, 18H).

LCMS for 2-9: RT = 0.839 min, m/z 388.0 [M+Na]", purity: 99.6%.

Preparation of benzyl (S)-3-(3-(3-((S)-3-(tert-butoxy)-2-((tert-butoxycarbonyl)amino)-3-

oxopropyl)phenoxy)phenyl)-2-(2-oxopyrrolidin-1-yl)propanoate 2-10
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To a solution of 2-9 (8.07 g, 22.10 mmol, 1.5 eq), 2-2 (5 g, 14.73 mmol, 1 eq), 4A molecular sieve (5 g) and
triethylamine (7.45 g, 73.66 mmol, 10.25 mL, 5 eq) in dichloromethane (100 mL) was added copper acetate (4.01
g, 22.10 mmol, 1.5 eq). The mixture was stirred at 25°C for 18 hours under oxygen (15 psi). LCMS showed 20%
of material 2-2 remained. The mixture was filtered through a celite pad; the solid was washed with ethyl acetate
(30 mL*4). The combined filtrates were concentrated in vacuum. The residue was purified by column
chromatography (SiO., Petroleum ether/Ethyl acetate = 10/1 ~ 4/1) to give 2-10 (5.68 g, 8.62 mmol, 58.5% yield,
100% purity) as light yellow gum. *H NMR (400 MHz, CDCl3) 6 7.38 - 7.31 (m, 5H), 7.25 - 7.21 (m, 2H), 6.94 -
6.91 (m, 2H), 6.85 - 6.83 (M, 4H), 5.19 - 5.09 (m, 4H), 4.44 - 4.41 (m, 1H), 3.39 - 3.31 (m, 3H), 3.04 - 2.98 (m,
3H), 2.32 - 2.23 (m, 2H), 1.96 - 1.77 (m, 2H), 1.41 (s, 9H), 1.40 (s, 9H).

LCMS for 2-10: RT = 1.052 min, m/z 681.1 [M+Na]*, purity: 100.0%.

SFC for 2-10: RT = 2.298 min, de%: 83.1%.

Preparation of benzyl (S)-3-(3-(3-((S)-2-amino-3-(tert-butoxy)-3-oxopropyl)phenoxy)phenyl)-2-(2-
oxopyrrolidin-1-yl)propanoate 2-11
To asolution of 2-10 (5.68 g, 8.62 mmol, 1 eq) in dichloromethane (120 mL) was added trifluoroacetic acid (36.96

g, 324.15 mmol, 24 mL, 37.60 eq) at 0°C. The mixture was stirred at 0°C for 4 hours. TLC (petroleum ether: ethyl

acetate = 2:1) showed most of starting the material was consumed. The mixture was poured into saturated sodium
bicarbonate solution (300 mL, pH = 7). The organic layer was separated. The aqueous layer was extracted with
ethyl acetate (100 mL*3). The combined organic layers were dried over anhydrous sodium sulfate, filtered,
concentrated in vacuum to give 2-11 (4.18 g, 6.84 mmol, 79.4% vyield, 91.4% purity) as yellow gum, which was
used for the next step without further purification. *H NMR (400 MHz, CDCls) 6 7.35 - 7.27 (m, 7H), 6.99 - 6.97
(m, 2H), 6.86 - 6.82 (M, 4H), 5.20 - 5.16 (m, 2H), 4.94 (dd, J = 10.8, 5.6 Hz, 1H), 3.58 - 3.56 (m, 1H), 3.46 - 3.40
(m, 1H), 3.33 - 3.29 (m, 2H), 3.05 (dd, J = 14.4, 10.8 Hz, 1H), 2.91 (d, J = 6.8 Hz, 1H), 2.25 - 2.22 (m, 2H), 1.90
-1.84 (m, 2H), 1.37 (s, 9H).

LCMS for 2-11: RT = 0.885 min, m/z 559.1 [M+H]*, purity: 91.4%.

SFC for 2-11: RT = 1.595 min, de%: 93.0%.
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Preparation of benzyl (5)-3-(3-(3-((S)-2-((S)-2-(((benzyloxy)carbonyl)amino)-3-(1,3-dioxan-2-
yl)propanamido)-3-(tert-butoxy)-3-oxopropyl)phenoxy)phenyl)-2-(2-oxopyrrolidin-1-yl)propanoate 2-12

To a solution of 2-6 (2.56 g, 8.28 mmol, 1.21 eq) and N, N-diisopropylethylamine (3.54 g, 27.37 mmol, 4.77 mL,
4 eq) in N, N-dimethylformamide (45 mL) was added HOBt (1.20 g, 8.89 mmol, 1.3 eq) at 0°C. The mixture was
stirred at 0°C for 10 minutes. EDCI (2.62 g, 13.68 mmol, 2 eq) was added and then 2-11 (4.18 g, 6.84 mmol, 1 eq)
in N, N-dimethylformamide (15 mL) was added. The reaction mixture was stirred at 0°C for 20 minutes and then
stirred at 25°C for another 1.5 hours under nitrogen atmosphere. LCMS showed most of the starting material was
consumed and desired compound was detected. The mixture was quenched with ice water (100 mL) and then
extracted with ethyl acetate (60 mL*3). The combined organic layers were washed with brine (50 mL*3), dried
over anhydrous sodium sulfate, filtered, concentrated in vacuum. The residue was purified by column
chromatography (SiO2, Petroleum ether/Ethyl acetate = 6:1 ~ 1:1) to give 2-12 (4.08 g, 4.65 mmol, 68.0% yield,
96.9% purity) as colorless gum. *H NMR (400 MHz, CDCls) 6 7.36 - 7.30 (m, 10H), 7.24 - 7.19 (m, 2H), 7.00 (d,
J=5.6 Hz, 1H), 6.91(d, J = 6.8 Hz, 2H), 6.83 - 6.81 (m, 4H), 5.94 (d, J = 6.4 Hz, 1H), 5.15 - 5.09 (m, 5H), 4.71 -
4.68 (M, 2H), 4.36 - 4.34 (m, 1H), 4.03 - 4.00 (m, 2H), 3.72 - 3.63 (M, 2H), 3.35 - 3.30 (M, 3H), 3.06 (d, J = 6.0
Hz, 2H), 3.30 - 2.94 (m, 1H), 2.31 - 2.21 (m, 2H), 2.05 - 1.72 (m, 6H), 1.38 (s, 9H).

LCMS for 2-12: RT = 1.012 min, m/z 850.4 [M+H]*, purity: 96.9%.

SFC for 2-12: RT = 1.995 min, de%: 82.6%.

Preparation (S)-3-(3-(3-((S)-2-((S)-2-amino-3-(1,3-dioxan-2-yl)propanamido)-3-(tert-butoxy)-3-
oxopropyl)phenoxy)phenyl)-2-(2-oxopyrrolidin-1-yl)propanoic acid 2-13

To asolution of 2-12 (4.08 g, 4.80 mmol, 1 eq) in tetrahydrofuran (60 mL) was added Pd/C (0.4 g, 10% purity) and
Pd(OH),/C (0.4 g, 10% purity) under nitrogen atmosphere. The mixture was degassed under vacuum and purged
with hydrogen several times. The mixture was stirred under hydrogen atmosphere (15 psi) at 25°C for 14
hours. LCMS showed the starting material was consumed and desired product mass was detected. The mixture was
filtered, the solid was washed with tetrahydrofuran (10 mL*4) and ethyl acetate (10 mL*3). The combined filtrate
was concentrated in vacuum to give 2-13 (3.1 g, crude) as a white solid, which was used into the next step without

further purification. *tH NMR (400 MHz, CDsOD) 6 7.28 - 7.26 (m, 2H), 7.01- 6.98 (m, 2H), 6.86 - 6.84 (m, 4H),
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4.84 - 4.82 (m, 1H), 4.75 - 4.71 (m, 1H), 4.60 (dd, J = 9.2, 5.2 Hz, 1H), 4.10 - 4.06 (m, 2H), 4.00 — 3.98 (m, 1H),
3.83 -3.72 (m, 2H), 3.59 - 3.56 (M, 1H), 3.41 - 3.33 (M, 2H), 3.19 - 3.14 (m, 1H), 2.99 - 2.86 (m, 2H), 2.32 - 2.01
(m, 7H), 1.87 - 1.86 (m, 1H), 1.45 (s, 9H).

LCMS for 2-13: RT = 0.813 min, m/z 626.3 [M+H]", purity: 95.1%.

Preparation of tert-butyl (5S,8S,11S)-8-((1,3-dioxan-2-yl)methyl)-7,10-dioxo-11-(2-oxopyrrolidin-1-yl)-2-oxa-
6,9-diaza-1,3(1,3)-dibenzenacyclododecaphane-5-carboxylate 2-14

To a solution of 2-13 (1 g, 1.60 mmol, 1 eq) and N, N-diisopropylethylamine (1.03 g, 7.99 mmol, 1.39 mL, 5 eq)
in N, N-dimethylformamide (80 mL) was added HOBt (324 mg, 2.40 mmol, 1.5 eq) and EDCI (613 mg, 3.20 mmol,
2 eq) at 0°C. The mixture was stirred at 25°C for 15 hours. LCMS showed the starting material remained. Another
batch of N, N-diisopropylethylamine (516 mg, 4.00 mmol, 695.94 uL, 2.5 eq) and EDCI (613 mg, 3.20 mmol, 2
eq) were added at 0°C. The reaction mixture was stirred at 25°C for another 15 hours. LCMS showed the starting
material was consumed. The mixture was quenched with ice water (100 mL) and then extracted with ethyl acetate
(100 mL*3). The combined organic layers were washed with brine (50 mL*3), dried over anhydrous sodium sulfate,
filtered, concentrated in vacuum. The residue was purified by column chromatography (SiO-, Petroleum ether/Ethyl
acetate = 1/1~0/1) to give 2-14 (410 mg, 564.71 umol, 35.3% yield, 83.7% purity) as a white solid. *H NMR (400
MHz, CDsOD) 6 8.11 (d, J = 8.0 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.27 (d, J = 8.0 Hz,
1H), 7.08 (d, J = 7.6 Hz, 1H), 6.95 - 6.92 (m, 3H), 6.66 - 6.65 (m, 1H), 6.45 (m, 1H), 4.70 (dd, J = 12.0, 3.2 Hz,
1H), 4.66 - 4.61 (M, 1H), 4.52 - 4.48 (m, 2H), 4.00 - 3.97 (m, 2H), 3.75 - 3.53 (m, 5H), 3.26 (t, J = 12.4 Hz, 1H),
3.18 (dd, J = 15.2, 4.0 Hz, 1H), 3.00 (dd, J = 15.2, 8.8 Hz, 1H), 2.73 (dd, J = 12.4, 2.8 Hz, 1H), 2.43 - 2.41 (m,
2H), 2.01 - 1.84 (m, 8H), 1.50 (s, 9H).

LCMS for 2-14: RT = 0.875 min, m/z 608.1 [M+H]", purity: 83.7%.

Preparation of (5S,8S,11S)-8-((1,3-dioxan-2-yl)methyl)-N-(cyclopropylmethyl)-7,10-dioxo-11-(2-oxopyrrolidin-
1-yl)-2-oxa-6,9-diaza-1,3(1,3)-dibenzenacyclododecaphane-5-carboxamide 2-16
To asolution of 2-14 (410 mg, 564.71 umol, 1 eq) in dichloromethane (5 mL) was added trifluoroacetic acid (2.39

g, 21.00 mmol, 1.56 mL, 37.19 eq). The mixture was stirred at 25°C for 5.5 hours. TLC (petroleum ether: ethyl
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acetate = 0:1) showed most of the starting material was consumed. The mixture was poured into water (50 mL) and
then adjusted pH = 4~5 with saturated sodium bicarbonate aqueous. The mixture was extracted with ethyl acetate
(50 mL*3). The combined organic layers were washed with brine (50 mL), dried over anhydrous sodium sulfate,
filtered, concentrated in vacuum to give (5S,8S,115)-8-((1,3-dioxan-2-yl)methyl)-7,10-dioxo-11-(2-oxopyrrolidin-
1-yl)-2-o0xa-6,9-diaza-1,3(1,3)-dibenzenacyclododecaphane-5-carboxylic acid 2-15 (440 mg, crude) as a white
solid, which was used into the next step without further purification.

To asolution of 2-15 (240 mg, 435.11 umol, 1 eq) in pyridine (2.5 mL) was added HOBt (59 mg, 435.11 umol, 1
eq) at 0°C. The mixture was stirred at 0°C for 10 minutes. Cyclopropylmethanamine (62 mg, 870.22 umol, 2
eq) and EDCI (209 mg, 1.09 mmol, 2.5 eq) were added at 0°C. The reaction mixture was stirred at 0°C for 20
minutes and then stirred at 25°C for 16 hours under nitrogen atmosphere. LCMS showed most of the starting
material remained. Another batch of EDCI (209 mg, 1.09 mmol, 2.5 eq) was added, the reaction mixture was stirred
at 25°C for another 18 hours. LCMS showed the starting material was consumed and desired product mass was
detected. The reaction mixture was quenched with ice water (20 mL), and then adjusted pH=6~7 with 1 N
hydrochloric acid solution. The mixture was extracted with ethyl acetate (20 mL * 3). The combined organic layers
were washed with 1 N hydrochloric acid solution (20 mL), saturated sodium bicarbonate solution (20 mL) and
brine (20 mL), dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure to give a
residue. The residue was purified by column chromatography (SiO2, Petroleum ether/Ethyl acetate = 1/1 ~ 0/1) to
give 2-16 (179 mg, 282.88 umol, 65.0% yield, 95.6% purity) as a light yellow solid. *H NMR (400 MHz, CDs;0D)
58.11 (t, J =5.2 Hz, 1H), 7.98 (dd, J = 21.2, 8.0 Hz, 1H), 7.33 (t, J = 8.0 Hz, 1H), 7.28 (t, J = 8.0 Hz, 1H), 7.08
(d, J = 7.6 Hz, 1H), 6.98 - 6.94 (m, 3H), 6.65 (s, 1H), 6.55 (s, 1H), 4.72 - 4.69 (m, 2H), 4.50 (t, J = 4.8 Hz, 1H),
4.45 - 4.41 (m, 1H), 3.99 - 3.96 (M, 2H), 3.76 - 3.48 (M, 4H), 3.26 (t, J = 12.4 Hz, 1H), 3.11 - 3.04 (m, 4H), 2.75
(dd, J = 12.8, 2.8 Hz, 1H), 2.42 - 2.38 (m, 2H), 2.06 - 1.86 (m, 5H), 1.33 - 1.29 (m, 1H), 1.01 - 0.96 (m, 1H), 0.52
-0.50 (m, 2H), 0.23 - 0.22 (m, 2H).

LCMS for 2-16: RT = 0.875 min, m/z 605.3 [M+H]*, purity: 95.6%.

Preparation of (5S,8S,11S)-N-(cyclopropylmethyl)-8-(2-morpholinoethyl)-7,10-dioxo-11-(2-oxopyrrolidin-1-

yl)-2-oxa-6,9-diaza-1,3(1,3)-dibenzenacyclododecaphane-5-carboxamide (compound 3)
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To a solution of 2-16 (194 mg, 320.82 umol, 1 eq) in acetonitrile (2 mL) was added CAN (440 mg, 802.06 umol,
399.73 uL, 2.5 eq) in water (2 mL) at 25°C. The mixture was stirred at 70°C for 2.5 hours. LCMS and TLC

(petroleum ether: ethyl acetate = 0:1) showed most of the starting material was consumed and the desired product

was detected. The mixture was quenched with saturated sodium bicarbonate solution (20 mL) and then extracted
with ethyl acetate (20 mL*3). The combined organic layers were washed with brine (20 mL), dried over anhydrous
sodium sulfate, concentrated in vacuum to give (5S,8S,11S)-N-(cyclopropylmethyl)-7,10-dioxo-8-(2-oxoethyl)-
11-(2-oxopyrrolidin-1-yl)-2-oxa-6,9-diaza-1,3(1,3)-dibenzenacyclododecaphane-5-carboxamide 2-17 (140 mg,
crude) as a light yellow solid, which was used into the next step without further purification.

To a solution of 2-17 (90 mg, 164.65 umol, 1 eq) in methanol (5 mL) was added morpholine (72 mg, 823.25 umol,
72.45 uL, 5 eq) and acetic acid (20 mg, 329.30 umol, 18.83 uL, 2 eq). Pd/C (20 mg, 10%) was added under nitrogen
atmosphere. The suspension was degassed under vacuum and purged with hydrogen several times. The mixture was
stirred at 25°C for 16 hours under hydrogen (15 psi). LCMS showed the intermediate remained, additional batch
of Pd/C (50 mg, 10%) was added. The suspension was degassed under vacuum and purged with hydrogen several
times. The mixture was stirred at 25°C for 26 hours under hydrogen (15 psi). LCMS showed the most of
intermediate was consumed and desired product mass was detected. The mixture was filtered through celite pad
and washed with methanol (5 mL*3). The combined filtrate was concentrated in vacuum. The residue was diluted
with ethyl acetate (30 mL) and then washed with brine (10 mL*2). The organic layers were dried over anhydrous
sodium sulfate, filtered, concentrated in vacuum. The residue was purified by prep-HPLC (column: Phenomenex
Synergi C18 150*25*10um; mobile phase: [water (0.1%trifluoroacetic acid)-acetonitrile]; B%: 20%-50%, 13 mins).
The fraction was adjusted to pH = 7 with saturated sodium bicarbonate solution. The mixture was concentrated in
vacuum to removed acetonitrile, extracted with dichloromethane (20 mL*3). The combined organic layers were
washed with brine (20 mL), dried over anhydrous sodium sulfate, concentrated in vacuum. The residue was
lyophilized to give compound 3 (14.3 mg purity 98.9%) as a white solid. *H NMR (400 MHz, CD;0D) ¢ 7.34 (t,
J=8.0 Hz, 1H), 7.27 (t, J = 8.0 Hz, 1H), 7.10 (d, J = 8.0 Hz, 1H), 6.98 - 6.91 (m, 3H), 6.67 (s, 1H), 6.47 (s, 1H),
4.72 - 4.68 (m, 2H), 4.39 (t, J = 7.2 Hz, 1H), 3.67 - 3.64 (m, 6H), 3.27 - 3.24 (m, 1H), 3.09 - 3.02 (m, 4H), 2.77
(dd, J = 12.8, 3.2 Hz, 1H), 2.44 - 2.30 (m, 8H), 2.05 - 2.03 (m, 2H), 1.79 - 1.72 (m, 2H), 1.00 - 0.96 (m, 1H), 0.53

- 0.49 (m, 2H), 0.24 - 0.20 (M, 2H).
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LCMS for compound 3: RT = 2.249 min, m/z 618.3 [M+H]", purity: 98.9%.

SFC for compound 3: RT; = 1.402 min, RT, = 1.575 min, de%: 98.1%.

WILEY-VCH

HRMS for compound 3: calc. for C3sHaaNsO6 [M+H]": 618.3286. Found: 618.3276.
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Preparation of (S)-2-(((benzyloxy)carbonyl)amino)-6-hydroxyhexanoic acid 3-1

((Benzyloxy)carbonyl)-L-lysine (19 g, 67.78 mmol, 1 eq, 2 batches) was dissolved in water (250 mL) and the pH

adjusted to 9-10 using sodium hydroxide (4 M). The mixture was heated to 60-65°C in an oil bath. Sodium

nitroprusside dihydrate (36.35 g, 122.00 mmol, 21.13 mL, 1.8 eq) was added portion wise over 1 hour while

maintaining the pH of the reaction mixture between 9~10 using sodium hydroxide aqueous (4 M). The resulting

mixture was heated for additional 5 hours while maintaining the pH between 9~10 with occasional addition of

sodium hydroxide aqueous (4 M). LCMS showed the desired mass was observed. The mixture was filtered and the

filtrate was adjusted to pH 2 using 6M hydrochloric acid carefully (Caution: HCN was released during the

acidification, which can be monitored by HCN detector). We suggest conducting the filtration to remove sodium

nitroprusside dihydrate before acidification. The filtration can reduce HCN gas production and almost no HCN gas

was released after twice filtration and extracted with ethyl acetate (250 mL*3). The combined organic layers were
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washed with brine (100 mL), dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue
was purified by reverse phase column (Cis, 0.1% TFA in water/acetonitrile) to afford 3-1 (18 g, 57.59 mmol, 42.5%
yield) as pink gum. *H NMR (400 MHz, CDCls) & 7.38 - 7.28 (m, 5H), 5.10 (s, 2H), 4.19 - 4.11 (m, 1H), 3.56 (t, J
= 6.4 Hz, 2H), 1.75 - 1.65 (m, 1H), 1.58 - 1.56 (m, 1H), 1.47 - 1.24 (m, 4H).

LCMS for 3-1: RT = 0.614 min, m/z 282.1[M+H]"*, purity: 74.2%.

Preparation of tert-butyl (S)-2-(((benzyloxy)carbonyl)amino)-6-hydroxyhexanoate 3-2

To a solution of 3-1 (7 g, 24.88 mmol, 1 eq) in N, N-dimethylacetamide (100 mL) was added potassium carbonate
(89.42 g, 646.99 mmol, 26 eq), followed by addition of 2-bromo-2-methyl-propane (163.66 g, 1.19 mol, 138.69
mL, 48 eq). The mixture was stirred at 55°C for 24 hours. LCMS showed desired mass was observed. The reaction
mixture was filtered and the filtrate was poured into water (400 mL), extracted with ethyl acetate (200 mL*3). The
combined organic phase was washed with brine (300 mL*3), dried over anhydrous sodium sulfate, filtered and
concentrated in vacuo. The residue was purified by column (SiO», petroleum ether: ethyl acetate = 10:1 ~ 1:1) to
afford 3-2 (6.5 g, 17.34 mmol, 69.7% yield) as yellow gum. *H NMR (400 MHz, CDCl3) 6 7.38 - 7.31 (m, 5H),
5.35 (br. d, J =8.0 Hz, 1H), 5.12 (m, 2H), 4.30 - 4.27 (m, 1 H), 3.64 (t, J = 6.0 Hz, 2H), 1.83 - 1.63 (m, 1H), 1.61
- 1.56 (m, 4H), 1.48 (s, 9H), 1.43 - 1.41 (m, 1H).

LCMS for 3-2: RT =0.883 min, m/z 360.3[M+Na]*, purity: 49.1%.

Preparation of tert-butyl (S)-2-amino-6-hydroxyhexanoate 3-3

A solution of 3-2 (6.4 g, 18.97 mmol, 1 eq) in methanol (60 mL) was degassed and purged with nitrogen 10 minutes,
then Pd/C (0.6 g, 10% purity on carbon) was added in one portion. The mixture was degassed and purged with
hydrogen three times and then stirred for 3 hours at 20°C under hydrogen atmosphere (15 psi). TLC (petroleum
ether: ethyl acetate = 1:1) showed the starting material was consumed. The reaction mixture was filtered and the
filtrate was concentrated in vacuo to afford 3-3 (3.5 g, 16.36 mmol, 86.2% yield, 95.0% purity) as colorless gum.
IH NMR (400 MHz, CDCls) & 3.66 (t, J = 6.4 Hz, 2H), 3.35 - 3.12 (m, 1H), 1.76 - 1.71 (m, 1H), 1.65 - 1.51 (m,

5H), 1.47 (s, 9H).
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Preparation of tert-butyl (S)-2-((S)-2-((tert-butoxycarbonyl)amino)-4-morpholinobutanamido)-6-
hydroxyhexanoate 3-4

To a solution of (S)-2-((tert-butoxycarbonyl)amino)-4-morpholinobutanoic acid (3.19 g, 11.07 mmol, 0.9 eq), 3-3
(2.5 g, 12.30 mmol, 1 eq) and diisopropylethylamine (4.77 g, 36.90 mmol, 6.43 mL, 3 eq) in N, N-dimethyl
formamide (20 mL) was added T3P (11.74 g, 18.45 mmol, 10.97 mL, 50% in ethyl acetate, 1.5 eq) drop wise at
0°C. The mixture was stirred for 1 hour at 0°C. LCMS showed the starting material was consumed and desired
mass was observed. The reaction mixture was poured into water (100 mL), extracted with ethyl acetate (100 mL*3).
The combined organic phase was washed with brine (200 mL*3), dried over anhydrous sodium sulfate, filtered and
concentrated in vacuo. The residue was purified by column chromatography (SiO., petroleum ether: ethyl acetate:
ethanol = 1:1:0 ~ 4:3:1) to afford 3-4 (4.0 g, 8.45 mmol, 68.7% yield) as colorless gum.*H NMR (400 MHz, CDCls)
57.33(d, J = 4.0 Hz, 1H), 6.26 (d, J = 6.8 Hz, 1H), 4.49 - 4.44 (m, 1H), 4.25 - 4.23 (m, 1H), 3.75 - 3.69 (M, 4H),
3.65 - 3.49 (m, 2H), 2.61 - 2.43 (m, 6H), 2.02 - 1.97 (m, 1H), 1.91 - 1.82 (m, 1H), 1.71 - 1.65 (m, 4H), 1.48 - 1.41
(m, 20H).

LCMS for 3-4: RT = 0.654 min, m/z 474.3[M+H]", purity: 70.4%.

Preparation of tert-butyl (S)-2-((S)-2-amino-4-morpholinobutanamido)-6-hydroxyhexanoate 3-5

To a solution of 3-4 (4 g, 8.45 mmol, 1 eq) in methanol (40 mL) was added HCl/dioxane (4 M, 9.33 mL, 4.42 eq)
at 0°C. The mixture was stirred for 12 hours at 20°C. LCMS showed the starting material was consumed and
desired mass was observed. The reaction mixture was concentrated in vacuo to afford 3-5 (3.8 g, crude, 2HCI salt)
as a white solid. *H NMR (400 MHz, CDsOD) 6 4.36 - 4.33 (m, 1H), 4.28 - 4.24 (m, 1H), 4.11 - 4.07 (m, 2H), 3.94
-3.92 (m, 2H), 3.62 - 3.58 (m, 4H), 3.51 - 3.49 (m, 2H), 3.36 - 3.33 (M, 2H), 2.51 - 2.34 (m, 2H), 1.91 - 1.62 (m,
2H), 1.59 - 1.53 (m, 2H), 1.51 (s, 9H).

LCMS for 3-5: RT = 0.553 min, m/z 374.2[M+H]*, purity: 58.0%.

Preparation of tert-butyl (S)-2-((S)-2-((S)-3-(3-(benzyloxy)phenyl)-2-(2-oxopyrrolidin-1-yl)propanamido)-4-
morpholinobutanamido)-6-hydroxyhexanoate 3-6
To a solution of 3-5 (3.6 g, 8.06 mmol, 1 eq, 2HCI salt), (S)-3-(3-(benzyloxy)phenyl)-2-(2-oxopyrrolidin-1-

yl)propanoic acid 2-2 (2.46 g, 7.26 mmol, 0.9 eq) and diisopropylethylamine (4.17 g, 32.26 mmol, 5.62 mL, 4 eq)
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in N, N-dimethyl formamide (30 mL) was added T3P (6.16 g, 9.68 mmol, 5.76 mL, 50% in ethyl acetate, 1.2 eq) at
0°C. The mixture was stirred for 1 hour at 0°C. LCMS showed 3-5 was consumed and desired mass was observed.
The reaction mixture was poured into water (100 mL), extracted with ethyl acetate (50 mL*3). The combined
organic phase was washed with saturated sodium bicarbonate aqueous (50 mL), brine (100 mL*3), dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue was purified by column chromatography
(SiOy, petroleum ether: ethyl acetate: ethanol = 10:1:1 ~ 3:3:1) to afford 3-6 (2.6 g, 3.74 mmol, 46.4% vyield) as a
white solid. *H NMR (400 MHz, CDCls) 6 7.69 (d, J = 6.4 Hz, 1H), 7.44 - 7.33 (m, 5H), 7.23 - 7.18 (m, 1H), 6.85
-6.80 (M, 3H), 5.05 (s, 2H), 4.79 - 4.76 (M, 1H), 4.44 - 4.41 (m, 2H), 7.78 - 3.63 (M, 6H), 3.38 - 3.34 (M, 2H), 3.29
-3.24 (m, 1H), 3.12 - 3.06 (m, 1H), 2.68 - 2.38 (M, 6H), 2.32 - 2.25 (m, 2H), 2.11 - 2.05 (m, 1H), 1.91 - 1.81 (m,
4H), 1.68 - 1.56 (M, 3H), 1.48 - 1.41 (m, 11H).

LCMS for 3-6: RT = 0.735 min, m/z 695.4[M+H]", purity: 94.0%.

Preparation of tert-butyl (S)-2-((S)-2-((S)-3-(3-(benzyloxy)phenyl)-2-(2-oxopyrrolidin-1-yl)propanamido)-4-
morpholinobutanamido)-6-(tosyloxy)hexanoate 3-7

To a solution of p-toluenesulfonyl chloride (856 mg, 4.49 mmol, 1.2 eq) in pyridine (30 mL) was added 3-6 (2.6 g,
3.74 mmol, 1 eq). The mixture was stirred for 2 hours at 15°C. LCMS showed the starting material was consumed
and desired mass was observed. The mixture was poured into water (50 mL), adjusted to pH = 7 with 1 N
hydrochloric acid aqueous and extracted with ethyl acetate (50 mL*2). The combined organic phase was washed
with brine (30 mL*3), dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to afford 3-7 (3.3 g,
crude) as yellow gum.*H NMR (400 MHz, CDCls) 6 8.63 (d, J = 4.4 Hz, 1H), 7.77 (d, J = 8.0 Hz, 2H), 7.44 - 7.35
(m, 5H), 7.34 (d, J = 8.0 Hz, 2H), 7.19 (t, J = 7.2 Hz, 1H), 6.84 - 6.81 (m, 3H), 5.04 (s, 2H), 4.84 - 4.80 (m, 1H),
4.48 - 4.37 (m, 2H), 4.01 (t, J = 5.6 Hz, 2H), 3.78 - 3.69 (m, 4H), 3.36 (t, J = 6.8 Hz, 2H), 3.29 - 3.23 (m, 1H), 3.11
-3.04 (m, 1H), 2.65 - 2.51 (M, 4H), 2.44 (s, 3H), 2.38 - 2.24 (m, 4H), 2.11 - 2.05 (m, 1H), 1.93 - 1.85 (m, 2H), 1.74
- 1.56 (m, 5H), 1.45 (s, 9H) 1.40 - 1.37 (m, 2H).

LCMS for 3-7: RT = 0.881 min, m/z 849.6[M+H]", purity: 86.7%.

Preparation of tert-butyl (S)-2-((S)-2-((S)-3-(3-hydroxyphenyl)-2-(2-oxopyrrolidin-1-yl)propanamido)-4-

morpholinobutanamido)-6-(tosyloxy)hexanoate 3-8
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A solution of 3-7 (3.3 g, 3.89 mmol, 1 eq) in methanol (3 mL) was degassed and purged with nitrogen 10 minutes
and Pd(OH),/C (0.1 g, 10% purity on carbon) was added in one portion. The mixture was degassed purged with
hydrogen three times and stirred at 20°C for 12 hours under hydrogen atmosphere (15 psi). LCMS showed the
starting material was consumed and desired mass was observed. The mixture was filtered and the filtrate was
concentrated in vacuo to afford 3-8 (2.7 g, crude) as a white solid. *H NMR (400 MHz, CDCls) § 8.23 (d, J = 6.0
Hz, 1H), 7.77 (d, J = 8.0 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.15 - 7.11 (m, 1H), 6.73 - 6.72 (m, 3H), 4.73 - 4.69
(m, 1H), 4.42 - 4.38 (m, 2H), 4.01 (t, J = 6.2 Hz, 2H), 3.74 - 3.66 (M, 4H), 3.64 - 3.61 (M, 3H), 3.51 - 3.47 (m, 1H),
3.34-3.28 (m, 1H), 3.11 - 3.04 (m, 2H), 2.89 - 2.86 (M, 2H), 2.56 - 2.46 (M, 4H), 2.45 (s, 3H), 2.39 - 2.31 (M, 4H),
1.98 - 1.87 (m, 4H), 1.82 - 1.60 (m, 8H), 1.46 - 1.42 (m, 11H).

LCMS for 3-8: RT = 0.774 min, m/z 759.3[M+H]"*, purity: 76.2%.

Preparation of tert-butyl (7S,10S,13S)-10-(2-morpholinoethyl)-9,12-dioxo-13-(2-oxopyrrolidin-1-yl)-2-oxa-
8,11-diaza-1(1,3)-benzenacyclotetradecaphane-7-carboxylate 3-9

To a solution of 3-8 (1.5 g, 1.98 mmol, 1 eq) in N, N-dimethyl formamide (15 mL) was added cesium carbonate
(1.5 g, 4.60 mmol, 2.33 eq) at 20°C. The mixture was stirred at 30°C for 3 hours. LCMS showed desired mass was
observed. The reaction mixture was poured into water (20 mL), extracted with ethyl acetate (30 mL*3). The
combined organic phase was washed with brine (30 mL *3), dried over anhydrous sodium sulfate, filtered and
concentrated in vacuo. The residue was purified by column (SiO,, petroleum ether: ethyl acetate: ethanol = 20:20:1
~ 5:5:1), followed by prep-HPLC (column: Phenomenex Synergi Max-RP 250*50mm*10 um; mobile phase:
[water(0.1%TFA)-ACN]; B%: 28ACN%-58ACN%,28min,50%min) to afford 3-9 (480 mg, 736.30 umol, 18.6%
yield) as colorless gum.*H NMR (400 MHz, CDCl3) 6 7.21 (d, J = 6.4 Hz, 1H), 7.18 (t, J = 8.0 Hz, 1H), 7.76 (d, J
=7.2 Hz, 1H), 6.67 - 6.64 (m, 1H), 6.56 (s, 1H), 6.35 (d, J = 6.8 Hz, 1H), 4.53 - 4.49 (m, 1H), 4.39 - 4.34 (m, 2H),
4.08 - 4.05 (m, 1H), 3.97 - 3.94 (m, 1H), 3.81 - 3.79 (m, 1H), 3.73 - 3.65 (M, 4H), 3.55 - 3.49 (m, 1H), 3.16 (t, J =
12.4 Hz, 1H), 2.67 - 2.63 (m, 1H), 2.48 -2.44 (m, 2H), 2.39 - 2.35 (m, 5H), 2.21 - 2.18 (m, 1H), 2.13 - 1.96 (m,
2H), 1.92 - 1.82 (m, 2H), 1.73 - 1.60 (m, 3H), 1.56 - 1.48 (m, 3H), 1.37 (s, 9H).

LCMS for 3-9: RT = 0.689 min, m/z 587.3 [M+H]", purity: 88.8%.
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Preparation of (7S,10S,13S)-10-(2-morpholinoethyl)-9,12-dioxo-13-(2-oxopyrrolidin-1-yl)-2-oxa-8,11-diaza-
1(1,3)-benzenacyclotetradecaphane-7-carboxylic acid 3-10

To a solution of 3-9 (40 mg, 68.18 umol, 1 eq) in dichloromethane (0.6 mL) was added TFA (462 mg, 4.05 mmol,
0.3 mL, 59.43 eq). The mixture was stirred for 1 hour at 20°C. LCMS showed the starting material was consumed.
The reaction mixture was concentrated in vacuo. The residue was purified by prep-HPLC (column: Phenomenex
luna C18 150*25 10u; mobile phase: [water(0.1%TFA)-ACN]; B%: 9%-39%, 10min) to afford 3-10 (22.35 mg,
33.53 umol, 49.2% vyield, 96.7% purity, TFA salt) as a white solid. *H NMR (400 MHz, CDCl3) § 7.72 - 7.71 (m,
1H), 7.28 - 7.25 (m, 1H), 6.81 (d, J = 7.2 Hz, 1H), 6.75 (d, J = 8.0 Hz, 1H), 6.59 (s, 1H), 6.48 - 6.46 (M, 1H), 4.69
- 4.64 (m, 1H), 4.67 - 4.64 (m, 2H), 4.22 - 4.21 (m, 1H), 4.03 - 3.94 (m, 3H), 3.88 - 3.81 (M, 3H), 3.68 - 3.63 (M,
1H), 3.56 - 3.46 (m, 2H), 3.13 - 3.08 (m, 3H), 2.94 - 2.84 (m, 3H), 2.51 - 2.26 (m, 3H), 2.16 - 2.08 (m, 2H), 1.97 -
1.95 (m, 1H), 1.88 - 1.72 (m, 3H), 1.66 - 1.56 (m, 2H), 1.47 - 1.38 (m, 1H).

LCMS for 3-10: RT =1.522 min, m/z 531.4[M+H]*, purity: 96.7%.

Preparation of (7S,10S,13S)-N-cyclopentyl-10-(2-morpholinoethyl)-9,12-dioxo-13-(2-oxopyrrolidin-1-yl)-2-
oxa-8,11-diaza-1(1,3)-benzenacyclotetradecaphane-7-carboxamide (TDI1-8304)

To a solution of 3-10 (140 mg, 217.18 umol, 1 eq, TFA salt), cyclopentanamine (37 mg, 434.35 umol, 42.86 uL, 2
eq) and diisopropylethylamine (113 mg, 868.71 umol, 151.31 uL, 4 eq) in dimethyl formamide (2 mL) was added
T3P (208 mg, 325.77 umol, 193.74 uL, 50% in ethyl acetate, 1.5 eq) at 0°C. The mixture was stirred for 1 hour at
0°C. LCMS showed desired mass was observed. The reaction mixture was poured into water (20 mL), extracted
with ethyl acetate (20 mL*3). The combined organic phase was washed with brine (20 mL), dried over anhydrous
sodium sulfate filtered and concentrated in vacuo. The residue was purified by prep-HPLC (column: Phenomenex
luna C18 150*25 10u; mobile phase: [water (0.1%TFA)-ACN]; B%: 15%-45%, 4min). The residue was dissolved
in water (10 mL), adjusted to pH = 9 with 1 N sodium hydroxide aqueous, extracted with dichloromethane:
methanol (v/v=10:1, 20 mL*4). The combined organic phase was dried over anhydrous sodium sulfate filtered and
concentrated in vacuo to afford TDI-8304 (60.01 mg, 100.19 umol, 46.1% yield, 100% purity) as a white solid. *H
NMR (400 MHz, CDCls) 6 7.25 - 7.23 (m, 1H), 6.91 (d, J = 6.0 Hz, 1H), 6.86 (d, J = 7.2 Hz, 1H), 6.72 (d, J = 8.0

Hz, 1H), 6.66 (s, 1H), 6.10 (d, J = 7.2 Hz, 1H), 4.69 - 4.65 (M, 1H), 4.39 - 4.28 (m, 2H), 4.17 - 4.05 (m, 3H), 3.88
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-3.84 (m, 1H), 3.79 - 3.71 (m, 4H), 3.64 - 3.58 (m, 1H), 3.21 (t, J = 12.4 Hz, 1H), 2.80 - 2.76 (m, 1H), 2.52 - 2.38

(m, 8H), 2.12 - 2.05 (m, 2H), 1.98 - 1.91 (m, 3H), 1.81 - 1.72 (m, 3H), 1.69 - 1.59 (m, 7H), 1.42 - 1.26 (m, 3H).

13C NMR (126 MHz, DMSO) § 173.52, 170.81, 170.43, 167.91, 158.00, 138.99, 129.26, 121.50, 116.24, 112.65,

66.79, 66.16, 56.16, 54.35, 53.26, 51.22, 50.30, 50.16, 44.09, 35.08, 32.35, 32.10, 31.70, 30.52, 29.07, 27.04, 23.40,

23.36, 21.12, 17.91.

LCMS for TDI-8304: RT =2.104 min, m/z 598.3[M+H]", purity: 100%.

HRMS for TDI-8304: calc. for C32HsNsOs [M+H]": 598.3599. Found: 598.3608.

References:

[1]

[2]

[3]

[4]

[5]

[6]

M. Verdoes, B. I. Florea, V. Menendez-Benito, C. J. Maynard, M. D. Witte, W. A. van der Linden, A. M.
van den Nieuwendijk, T. Hofmann, C. R. Berkers, F. W. van Leeuwen, T. A. Groothuis, M. A.
Leeuwenburgh, H. Ovaa, J. J. Neefjes, D. V. Filippov, G. A. van der Marel, N. P. Dantuma, H. S.
Overkleeft, Chem Biol 2006, 13, 1217-1226.

H. Li, A. J. O'Donoghue, W. A. van der Linden, S. C. Xie, E. Yoo, I. T. Foe, L. Tilley, C. S. Craik, P. C.
da Fonseca, M. Bogyo, Nature 2016, 530, 233-236.

L. A. Kirkman, W. Zhan, J. Visone, A. Dziedziech, P. K. Singh, H. Fan, X. Tong, I. Bruzual, R. Hara, M.
Kawasaki, T. Imaeda, R. Okamoto, K. Sato, M. Michino, E. F. Alvaro, L. F. Guiang, L. Sanz, D. J. Mota,
K. Govindasamy, R. Wang, Y. Ling, P. K. Tumwebaze, G. Sukenick, L. Shi, J. Vendome, P. Bhanot, P.
J. Rosenthal, K. Aso, M. A. Foley, R. A. Cooper, B. Kafsack, J. S. Doggett, C. F. Nathan, G. Lin, Proc
Natl Acad Sci U S A 2018, 115, E6863-E6870.

W. Zhan, J. Visone, T. Ouellette, J. C. Harris, R. Wang, H. Zhang, P. K. Singh, J. Ginn, G. Sukenick, T.
T. Wong, J. I. Okoro, R. M. Scales, P. K. Tumwebaze, P. J. Rosenthal, B. F. C. Kafsack, R. A. Cooper,
P. T. Meinke, L. A. Kirkman, G. Lin, J Med Chem 2019, 62, 6137-6145.

G. Lin, T. Chidawanyika, C. Tsu, T. Warrier, J. Vaubourgeix, C. Blackburn, K. Gigstad, M. Sintchak, L.
Dick, C. Nathan, J Am Chem Soc 2013, 135, 9968-9971.

M. Smilkstein, N. Sriwilaijaroen, J. X. Kelly, P. Wilairat, M. Riscoe, Antimicrob Agents Chemother

2004, 48, 1803-1806.

S34



[7]

[8]
[9]

WILEY-VCH

S. A. Rasmussen, F. G. Ceja, M. D. Conrad, P. K. Tumwebaze, O. Byaruhanga, T. Katairo, S. L. Nsobya,
P. J. Rosenthal, R. A. Cooper, Antimicrob Agents Chemother 2017.

A. P. Gorka, L. M. Jacabs, P. D. Roepe, Malar J 2013, 12, 332.

M. B. Jimenez-Diaz, T. Mulet, S. Viera, V. Gomez, H. Garuti, J. Ibanez, A. Alvarez-Doval, L. D. Shultz,

A. Martinez, D. Gargallo-Viola, I. Angulo-Barturen, Antimicrob Agents Chemother 2009, 53, 4533-4536.

S35



NMR Spectra

WILEY-VCH

kK L L L P iRk Bk Sl pe e e Comment EW2855.6
o i I B o 31-P1A
cDCls
Bruker E_
400MHz
Date 19 Jul
2016
17:57:10
Frequency (MHz) 400.1500
Nucleus 1H
ot o Niunber of Transicnts  §
>r YT NH Origin spect
o s Original Points Count 24670
Owner s
Points Count 65536
Pulse Sequence 2g30
Receiver Gain 90.22
SWieyclical) (Hz) 8012.82
Solvent CHLORO
FORM-d
Spectrum Offset (Hz) 24654487
Spectrum Type standard
Sweep Width (Hz) 8012.70
Temperature (degree C) 25.311
95
Acquisition Time (sec) 2.9999
Comment EW2855-7
00-P1B
DMSO
Bruker B_
400MHz
Date 08 Sep
2016
17:36:20
Frequency (MHz) 400.1300
Nucleus 1H
Number of Transients  §
Origin spect
Original Points Count 24670
Owner nmrsu
Points Count 65536
Pulse Sequence 230
Receiver Gain
SWieyelical) (Hz) 8223.68
Salvent DMS0-d6
Spectrum Offset (Hz) ~ 2467.2871
Spectrum Type standard
Sweep Width (Hz) 822356
Temperature (degree €) 23,427

2 Ing 2 % = 8 g 8 5 2 3

& & 8 358 3 > 5 3 I & 8 S8

[l [l Ly (Rl e Ty 8 &2 r Rl
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 T T T T
95 90 85 BO 75 <70 65 B0 55 S0 45 40 35 30 25 20 15 10 05 O

S36



SUPPORTING INFORMATION

WILEY-VCH

1-10

SECDSSEA2E BATIRNI=E0R B2
EEEEE T T G - e

Ll L LI Dot

0
H O
E
HoN N\E)'LN NH/]<F
o s H o

Acquisition Time (sec)
Comment

Frequency (MHz)
Nucleus

Number of Transients
Origin

Original Points Count
Owner

Points Count

Pulse Sequence
Receiver Gain
SWicyclical) (Hz)
Solvent

Spectrum Offset (Hz)
Spectrum Type
Sweep Width (Hz)

3.0788
EW2855-5
94-P1D
DMSO
Bruker_E_
400MHz
24 Tun
2016
15:40:30
400.1500
1H

8

spect
24670
nnwsy
65536
2230
90.22
501252
DMSO-d6
2468.1284
standard
8012.70

Temperature (degree €) 22.508

Acquisition Time (sec)
Comment

Date

Frequency (MHz)
Nucleus

Number of Transients
Origin

Original Points Count
Owner

Points Count

Pulse Sequence
Recciver Gain
SWieyclical) (Hz)
Solvent

Spectrum Offset (Hz)
Spectrum Type

Sweep Width (Hz)
Temperature (degree C)

3.0788
EW2855-5
91-P1ID
DMSO
Bruker E_
400MHz
237un
2016
11:32:44
4001500
IH

8

spect
24670
nmrsu
65536
2g30
90.22
8012.82
DMSO-d6
2468.1284
standard
8012.70
24.665

S37



Compound 2

1|
7

Ilf L

=_

Jﬂ T

s a2 o £ © ° o T2 org oo
8 8 8 Hhyesgsgsgr S8 3 8 I q88 RS
S & & SsT8=3309 gs ¢ = FE SY6 o
o 8 8 §80YSRE 08 8 & g8 088 &

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1 10 05
823382823523 S0 A0 BONOCOPARNLNSNCNEES RN
833355883858 22k8 BRIV SRORARERR3RRNSNE58RY
PN g - GBWE T mmm oo o s N

HO
g io
0.
b ’
22
! * J
A J JL
38 § S
2 @ &
g d [
T prerre T e T s T T
95 60 85 80 75 70 65 60 55 50 45 40

Acquisition Time (sec)

Comment

Date

Frequency (MHz)

Nucleus

WILEY-VCH

3.0788
EW3588-5
64-P1A
DMSO
Bruker E_
400MHz
30 Sep
2016
13:32:46
400.1500
1H

Number of Transients 8

Origin

Original Points Count

Owner

Points Count
Pulse Sequence
Receiver Gain

SWicyclical) (Hz)
Solvent

Spectrum Offset (Hz)

Spectrum Type
Sweep Width (Hz)

spect
24670
sy
65536
230
9022
8012.82
DMS0-d6
2467.4883
standard
8012.70

Temperature (degree €) 26.059

Acquisition Time (sec)
Comment

Date

Frequency (MHz)
Nucleus

Number of Transients
Origin

Original Points Count
Owner

Points Count

Pulse Sequence
Receiver Gain
SWicyelical) (Hz)
Solvent

Spectrum Offset (Hz)
Spectrum Type

Sweep Width (Hz)
Temperature (degree C)

3.0788
EW1632-1

E

spect
24670
nmrsu
65536
2g30
20223
8012.82
CHLORO
FORM-d
2465.4487
standard
8012.70
24.458

S38



WILEY-VCH

rroowyNn T o-o-cgor w=
EEEEE 225883228 88 Acquisition Time (sec) 3.0788
Lkl i YLILITITITTT 7 Comment EW7163-1
SMEEE — 36-pla
DMSQ
Bruker E_
400MHz
Date 07 Jul
2017
18:07:21
Frequency (MHz) 400.1500
Nucleus 1H
Number of Transients 8
Origin spect
Original Points Count 24670
Owmer nmrsu
‘ Points Count 65536
Pulse Sequence 2g30
Receiver Gain 4926
SW(cyclical) (Hz) 8012.82
‘ Solvent DMSQO-d6
Spectrum Offset (Hz) 24678884
‘ Spectrum Type standard

‘ | Sweep Width (Hz) 8012.70
Temperature (degree C) 23.596

- g o g s
c g g 8 8 8
= 8 5 & 2 8
] g § 99
T T R Tt T e e e F IO IO rrTa T Eeny RSO PEY g
95 90 85 80 75 70 65 60 55 50 45 40 35 30 05 0

S 8383388328 33 E Acquisition Time (sec) 29999
B e e 66 © 5 S Comment EW1319-1
slnlindinginkinkinkinh & A 611-PIA
o [NeH]
Bruker D_
400MHz
? ) Date i é 11;11
N OBN | 18:45:22
o CszN\/& e Frequency (MHz) 400.1300
j Nucleus 1H
0\(’ Number of Transients 8
& ° Origin spect
Original Points Count 24670
| Owner nmrsu
2 | Points Count 65536
Pulse Sequence 2830
Receiver Gain 7154
$Wieyclical) (Hz) 8223.68
| Solvent CHLORO
| FORM-d
| | Spectrum Offset (Hz) ~ 2463.1663
Spectrum Type standard
Sweep Width (Hz) 822336
Temperature (degree C) 25174

S39



WILEY-VCH

400MHz
14 Jul

2017
19:03:04

EW1319-1
618-PIA
M:OD
Bruker E
400.1500
1H

8

spect
24670

nmrsu
METHAN
OL-d4

2463 4468

standard

8012.70

65536
2830
90.22
8012.82
Temperature (degree C) 23.888
400MHz
07 Aug

2017

463 4468
standard
£012.70

METHAN
Temperature (degree C) -273.000

OL-d4

400.1500
2.

EWI319-1
636-P1A
Bruker E
09:39:38
1H

kS

spect
24670
nmrsu
65536
2830
90.22
80128

er

g
1=
g
5
g
g
:
<

Frequency (MHz)

Nucleus
Spectrum Offset (Hz)

Spectrum Type

Original Points Count

Own

SWicyclical) (Hz)

Solvent

Comument

Date

Points Count
Sweep Width (Hz)

Ori

Number of Transicats
Pulse Sequence
Receiver Gain

Acquisition Time (sec) 3.0788
or

g
g
i

SWieyelical) (Hz)
Solvent
Sweep Width (Hz)

Original Points Count
O

Number of Transients

Ongm

Frequency (MHz)
Nuclens

n
Pomts Count
Pulse Sequence
Receiver Gain
Spectrum Type

Comment
Date

PELIDE
E 0050 €507 o

E 0250 In.lnu oigEe

e zarL ———= Nz

Ea 801'E el
E 65z ¢

Ew 9085 ) Eo
wiee ! = mtg “

35

Ea 1 u
LIGE =

E 086€ 60 E
£0Sr 0

3] o1G'P = b T

4.0
5
g
T

45

T
55

e
5 60
g1d
3

i}

e
65

Q.

i

I
1)
o5
g
!
T

\
70

15

_ 1oe L

- — €601 |

ot - = o [

o = £ ZEL
&

00L'e
OO/|V =" S0L0TEG ELLE
= 8800

T
9.0

T
9.5

S40



WILEY-VCH

Acquisition Time (sec) 29999

EWI1319-1
666-P1A
MeOD

Comment

Bruker D

400MHz
24 Aug
2017

Date

12:32:32

400.1300

1H
3

Frequency (MHz)

Nucleus

Number of Transients

spect

24670

Original Points Count

-
swm.«mamz
uw,os.;Tdimsm
15384928880
ERIL =0 EER
_ o
- & LB
tm,mm Mmmwm
EE887% SeEE
SEEd . E g
PRI | &
43 SF EEDE
n,mscw.n gL d
SEE&EE EAZE
—_—
wnlnw
o=
.
<
a
=
=]
4 B
Cl
K i

s507]

000Z]

eL60]

250z
611Z]
|
19607
|

28l

1609

666°001

155710

656'0
1260
866Z]
006°0]
926°00D

8600

30

35

— |

0 =) =)

Jm B -3
] + O -
GEcifEisden f2
AREPAFIEE TS« A
2 PR
< . i 3
§ m 09
s ¢ 3
g = B A
2E 2.5 =
g £52ady
S g FiEoa:
< O a £22888
182 L
ELE LY
92¢ L T
2€ELL o
1y L] N
voc L] o
4: 1A W °

r
¢} o
I

65536

2830

Points Count

Pulse Sequence

45.60

Receiver Gain

822368

SW(eyclical) (Hz)

Solvent

METHAN

OL-d4

2470.9683

standard

$223.56

Spectrum Offset (Hz)
Spectrum Type

Sweep Width (Hz)

Temperature (def

eree C) 26.399

SI= 0 50v]
=< wzi]

M. w1 L]

—, eeg]

S41



HO

5.366
~-5.346
—5.118

4 [0.894

[
P

3.025
2.954

2.000

OH

.6
o
~
k]
S

=
T
5

o E [2339 -~

=)
IS
o

[4.332—S

-

- [2.088

N
o

w
o
w
15
™
12

£2.287— 1=

2154 FA
|

w
o

w
=
N
o
o

Acquisition Time (sec)
Comment

Date

Frequency (MHz)
Nucleus

Number of Transients
Origin

Original Points Count
Owner

Points Count

Pulse Sequence
Receiver Gain
$Wicyelical) (Hz)
Solvent

Spectrum Offset (Hz)
Spectrum Type

Sweep Width (Hz)
Temperature (degree C)

Acquisition Time (sec)
Comment

Date

Frequency (MHz)
Nucleus

Number of Transients
Origin

Onginal Points Count
Owner

Points Count

Pulse Sequence
Receiver Gain
SW(cyclical) (Hz)

Solvent

Spectrum Offset (Hz)
Spectrum Type
Sweep Width (Hz)

WILEY-VCH

29999
EW1632-1
917-P1A
cpeB
Bruker_D_
400MHz
16 Nov
2017
17:45:58
400.1300
1H

8

spect
24670
nmrsu
65536
2g30
7154
8223.68
CHLORO
FORM-d
2470.9683
standard
822356
24.945

3.0671
EW1632-2
034P1A
MeOD
Bruker D_
400MHz
12 Jan
2018
11:44:20
400.1300
1H

8

spect
24576
nmrsu
65536
2g30
7154
8012.82
METHAN
OL-d4
2400.7795
standard
8012.70

Temperature (degree C) 28.142
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WILEY-VCH

EW1632-2
048-P1A

CDCI3

Acquisition Time (sec) 3.0671

Comment

Bruker D

400MHz
19 Jan
2018

Date

19:07:06

g
) L e 2w
Sege
Smw, L2 i8
CE -
- £ Z
m i 9
£ ot
[ g ]
T o5 & 2
= = o
mmmmmnm
FEEPEE G
£226884

2630

Pulse Sequence

7154

Receiver Gain

801282

SWicyclical) (Hz)

Solvent

CHLORO
FORM-d

23952576

standard

8012.70

Spectrum Offset (Hz)
Temperature (degree C) 27.161

Spectrum Type

Sweep Width (Hz)

4

p——
S

|

.
-
b

J

606°0L])
srLe]
o |
ze6 0
avd]

Nuv.wﬁ

866'0]
12603
261 ]
819

z€0Z]
€280
00071

€80

9.0"}m
zs]

9180

15

EW1632-2

Acquisition Time (sec) 3.0671

‘Comment

cDC3
Bruker A_
400MHz
30 Jan
2018
16:32:57
400.1300

CHLORO
FORM-d
23953501

standard

1H

8

spect

24576

65536

2830

75

8012.82

8012.70
Temperature (degree C) 28,147

Spectrum Offset (Hz)

Onginal Points Count
Spectrum Type

Owner

Number of Transients

Oriy
Sweep Width (Hz)

Frequency (MHz)

Nucleus
SW(cyelical) (Hz)

Solvent

Points Count
Pulse Sequence
Receiver Gain

Date

S b
= V06

———5 vozeaf
== 0s0€]E
MJ\LNE.Q E

=]
VU 951 If
=" soes]f
]

60

25 20

30

[clnils

h&m\xw.g E

=TT A ] | 3
MM r10'1D

E=0611TF

IAI\WKQS =13
=, 05171

= —080'11

35

40

45

290801

}pe6 0 o

— A |
00l =
vﬁ N
d 9800 |

=
o 899 0=

Z
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WILEY-VCH

072-P1A1

EW1632-2
CDC13

Acquisition Time (sec) 3.0671

Comment

8L0'0—

Bruker_F.

400MHz
09 Feb
2018

10:28:47
400.1700
1H

3

Frequency (MHz)

Nucleus
Number of Transients

Ori

Date

spect

24576

Original Points Count

Owner

Points Couat

2230

Pulse Sequeace
Receiver Gain

128.11

8012.82

CHLORO
FORM-d

SW(eyclical) (Hz)

Solvent

23953062

standard

8012.70

Temperature (degree €) 24.159

Spectrum Offset (Hz)
Spectrum Type

Sweep Width (Hz)

3-10

6.0 55 50 45

6.5

EW1632-2
063-P1C

CDCI3

=2
g
]
-
%
%
&8
£
g
£
g

Comment

Bruker_F.

400MHz
07 Feb
2018

Date

11:43:24
400.1700

Frequency (MHz)

Nuclevs

1H
8

Number of Transients

Ong

spect

24576

Onginal Points Count

Owner

65336

Pomts Count

Pulse Sequence

80.69

Receiver Gain

8012.82

SW(cyclical) (Hz)

Solvent

CHLORO
FORM-d

23954063

standard

8012.70

Temperature (degree C) 28.162

Spectrum Offset (Hz)
Spectrum Type

Sweep Width (Hz)

TDI-8304

e62c]
— Bn.&
=T 686
802°¢]]
5-2207]

wiﬁu:

- hﬁu 560

vl

JS ST |

40

65

70
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WILEY-VCH

1621,
e
9€'€2
0v'€2
¥0'L2
£0'62
25°0¢
0L 1€
01°2¢
S£°Z€-
80°SE~.
60 -

9105+
0€°0S
2z 18-l
9T'ES—
SEPS
9195~

91°99~,
62°997

S9°2IT—
P91
05121~

92°621—

66'8ET—

00'8ST—

16291
£P0LT
180417,
25" ELT-

TDI-8304

=

100
ppm

150

200
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WILEY-VCH

SFC

COMEPOUND ID : 1-8

Samples ID : EWZ
Injection Date: 5/5/

Lco Method : D:\DATR\Z01603%%\20160909-1N\0D-35_3 5 40 3ML T35.M

Data Filename : D:\DATA\2Z01605%20160909-1\EW2855-700-P12 1.D

DAD1 A, Sig=220,4 Ref=360,100 (201608\20160909-1\EW 2855-700-F1A_1.0)
mAU ] g
] <
b (3]
175
150
125
100}
75
50 ‘
25 ‘|
] |
] e ]
o |U__,_/"’ Y,
L T T T T I T T T T I T T T T I T T T T I T T T T
1 2 3 4 miry

DADL B, 8ig=220,4 Ref=360,100
¥ Meas. Ret. Time Height width Symmstry Area Lr=a %

S46



WILEY-VCH

Compound ID : 2-6

Sample ID cEW7163-136-P14 2

Injection Vol : 3ul

Location s vial43

Acq Method : D'METHODS\Cellucoat-MeOH{DEA)-5-40-3mL-35
Org DateFile : D:'DATA\1707' 20170707 EW7163-136-P1A_21cd
Injection Date - 7/7/2017 17:13:04

Instrument 1 SFC-C

Chromatogram
mAU
B n PDA Multt 1 220pm 4nm
500-] =
100-]
300+
200+
100 ‘
] %.I
] I
o _l.r\m__,,_\._,__w _____ LN S —
T T T T T | T T T T T T T
0.00 0.25 0.50 0.75 1.00 125 150 1.75 200 235 250 275

min

1 PDA Multi 1 / 220nm 4nm

Integration Result

Peak Table
PDA Chl 220nm
Peak#  Ret Time Height Height®s  USP Width Area Area%
1 1.016 12874 2.562 0.040 18466 2252
2 1.075 480576 97.438 0.044 801489 97.748
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WILEY-VCH

Compound ID : 3-2
Sample ID EW1632-1934-P1A 2
Injection Vol : 4ul
Location - v1al 70
Acqg Method  : D'METHODS\Cellucoat-MeOH(DEA)-5-40-3mL-35
Org DateFile :D/DATA711'20171121'"EW1632-1934-P14 2 led
Injection Date :21/11/2017 PM 7:46:44
Instrument - SFC-C
Chromatogram
mA T
3007 = PDA Mauls: 1 22 0nm dum]
=
400
3004
200-]
IGG—_ |
] |
0 _.L’\,—._—. S —_ e e — — ]
) TT T 1T LI | LI T T 1T | LI T T T T | T T T T LI | LI | T T T I-\ LI LI

1 PDA Mula 1/ 220nm.4nm

| I | I
0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50

Integration Result

Peak Table
PDA Chl 220nm
Peal# Ret. Time Height Height%  USP Width Area Area%
1 1.063 464415 100.000 0.049 782691 100.000
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COMPOUND ID

Sample ID

Injection Date:

Rcg Method
Data Filenams

Instrument

WILEY-VCH

compound 2

EW3588-564-P1_2

10/8/2016
D:\DATA\201610\20161008-1\0D-33_3_5_40_3ML_T35.M
D:\DATA\201610%\20161008-1\EW3588-564-P1 2.D

DAD1 A, Sig=220,4 Ref=360,100 (201610020161008-1\EW3588-564-P1_2.D)
mal ]
(3]
1 o
200
150
100
504 ‘
. % |
_ B
Sl
b e b B i T ———
o
i v
U — 7 - - - I - T T 1 T - T 1T T -
1 2 3 4 miry
DADL R, S3ig=220,4 Ref=360,100
= Meas. Ret. Time Height Width Symmetry Rrea Lrea %
1 Z2.139%9 2.82 0.039 0.4 6.660 0.962
2 2.255 237.247 0.048 0.558 685.371 99.038
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COMPOUND ID
Sample ID
Injection Date:
Zecg Method
Location

Data Filename

Instrument

compound 3
EW1319-1666-P1F 3

B/24/2017 11:45:28 PM

D:%DATRA\Z017%201708420170824-20J-33 3 5 40 3ML T35.M

vial 51
D:\DATANZOLT7N201708%\20170824-2\EW1319-1666—-P1F 3.D

SFC-&

WILEY-VCH

DAD1 A, Sig=220,4 Rei=360,100 (201 720170820170824-2\EW 1319-1666-P1F_3.D)
mAU: %
200 -
175
150
125
100 |
75 |
50 |
] I
1 !
25 | o
] B
- | !.L\j
] _ I S
e — \f/“_ ———— )
- 71 - - - - I r - I T T T T r T T
1 2 3 4 miry
DRDl A, 3ig=220,4 Ref=360,100
i Meas. Ret. Tims Height Width Symmetry Lrea Lr=a %
1 402 201.027 0.077 0.57¢ 925.518 959.038
2 575 3.498 0.043 0.000 8.5991 D.%&62
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WILEY-VCH

COMPOUND ID : TDI-8304
Sample ID : EWle32-2063-P1lB_2
Injection Date: 2/6&/2018 %:25:0& EM
Log Method : D:\DATR\2018\201802%20180206-1%0D-2 5CM MEOH (DEZ) 5 40 3ML T35.M
Locaticon : Vial 14
Data Filename : D:\DATARM\Z0LlB\SFC-R\Z01B802\20180206-1\EW1E632-2063-P1B Z.D
Instrument : 3FC-A
DAD1 A, Sig=220,4 Ref=off (DADATA\2018\SFC-A\201802\20180206-1\EW 1632-2063-P1B_2.0)
mAU 1 (=]
1200 =
1000+
800
600+
400
200 |
i P
! 8
- e
{J——"—“—I","{"‘-ﬁ—'—'—_"‘-"‘ R — \‘T‘—“"— — e
——r T[T T
05 1 15 2 25 friiry
DAD1 R, 38ig=220,4 Ref=ocff
: Meas. Ret. Tims Height Width Symmetry Lrea Lrea %
1 1.337 58.18 0.031 0.708 10&6.510 4.283
2 1.410 1202 .28 0.033 0.81¢ 2380.530 95.717
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WILEY-VCH

HPLC
C18, 5-95
Compound2 (2) ELSD Signal
) 4.54 Range: 1561
1500.000 H
1000.0004 ‘
> ] ‘
|} 3
- ]
500.000 ‘
] |
1 I 7.89
0-0007""\““\““I""I"' T TTT T TrTTTTT T TrrTTT '\"‘I"‘I""‘\““\““ TTrTT TTTTTTTTT T TrrrrrprrrrrrTTrrTrT T
000 050 100 150 200 250 300 350 400 450 500 550 600 650 700 750 8.00
Compound2 2: Diode Array
4.46 Range: 1.217e+2
230.0ﬁ
0.92 ‘
7.5e+1 2540 ‘
o f
< N
5.0e+1 | \ ‘
2.5e+1 ‘ 701
! 2100
D-G\""\““\““I""‘I""""I"“ T T TTrTTT T T I"J'\“I“"\““\““ T TTTT T T T "\"“\“r‘\‘_\
000 050 100 150 200 250 3.00 350 400 450 500 550 6.00 650 7.00 750 8.00
Compound2 1: Scan ES+
1004 L TIC
] 637.3“6313 2.60e9
| 4.56
637.5 7.91
| \ 517.2
457 \
<] '637_5 7.83 ]‘\‘.
J 359.6
0.98
628 6.70 6.86 \
38,17'1 ‘ 4.88 637.6 563.9542.5 756 |
Il || sep4 A A 4545 | |
1 I J ‘\.,J'\ e et il |
0 T T T T T T T T \ﬁlﬁw T T T T T T T T T T 1 Time
000 050 100 150 200 250 3.00 350 400 450 500 550 6.00 650 7.00 750 8.00
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WILEY-VCH

C18,5-95
Compound3

1500.0004

1000.0004

0] 4

500.000

0.000 T

(2) ELSD Signal
Range: 1561

7.88
N

-0.00
Compound3

1.0e+2-

8.0e+14

6.0e+17

AU

4.0e+1

2.0e+14

0.0 T

650  7.00 750  8.00
2: Diode Array
Range: 1.125e+2

7.91
210.0
A

-0.00
Compound3
100+

U/I'U

1: Scan ES+
TIC
4.28e9
7.85
358.5
8.27 6.85 ‘%
663.7 685.8 I‘
Mﬂm%r\ww' l\
T T T T T T 1 Time

650 700 750 @ 800
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WILEY-VCH

C18, 5-95
TDI8304 (2) ELSD Signal
3.02 Range: 1561
1500.000] F‘
1000.0004 |
5 !
@] 1
| ‘ ‘
500.000 |
E | ‘
‘ \\ 7.89
0.000- T T T T SRR RN RN T A T T UL RARARRARAS RAREE RN RARRY]
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00
RDI8304 2: Diode Array
0.92 295 Range: 7.702e+1
] 2240 223.0)
I \
6.0e+1 I \‘
[
o 4.0e+1 \
< \ ‘
E \. |
2.0e+14 \
\ \ 7.91
E ‘ | 2100
\ .
0.0 e e e AR RS AR R LR RN RS LU A A T R AR RN RN RN AR RN RERRR RN
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00
TDI8304 1: Scan ES+
100+ 3.00 3.01;598.3 TIC
598.3f) 4.04e9
1
|
\
2 | 7.91
‘ 537.2
6.98 li}
|‘ 3.10 5.27 5335 ""L‘
0.97 593.6 7155 ; |
509.2 I O B
O AN T T T "\"“\_'/“'I"'\ T T T A T AR AN RARAE RN RSN T --H\|Time
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 00
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HRMS

Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

92 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-36 H:0-36 N:0-4 0O:0-5 F:0-3

GANG NMR Analytical Core Facility
GANG LCT Premier XE
C34H35F3N405

compound?2 64 (1.436) Cm (62:64)

1003

% 660.2514

659.2469

568.2088 622.2131

381.2078 4132661 454 590p

350 400 450 500 550 600 650 700 750 800
Minimum: =15
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE iSFIT

637.2645 637.2638 0.7 1.1 B %3 169.9 0.0

Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

35 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-36 H:0-48 N:0-5 O:0-6

GANG NMR Analytical Core Facility
GANG LCT Premier XE
C34H43N506

Compound3 19 (0.425) Cm (18:23)

618.3276

10

%

454 2933 990.6292 598.3605

3812076 4132662 738.2885760.2600

350 400 450 500 550 600 650 700 750 800
Minimum: 1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT

618.3276 618.3292 =1.'6 -2.6 15,5 288.9 0.0

779.1974795.2210

i-FIT (Norm)

i-FIT (Norm)

WILEY-VCH

Page 1

15-Jul-2020
11:56:14

1: TOF MS ES+
7.05e+004

863.2109 931.1996 993'404n51/z
850 900 950 1000

Formula

C34 H36 N4 05 F3

Page 1

15-Jul-2020
12:05:26

1: TOF MS ES+
2.77e+005

912.2662 986.2116m/z
850 900 950 1000

Formula

C34 H44 N5 06
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WILEY-VCH

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max =50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
42 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-36 H:0-48 N:0-5 0:0-6
GANG NMR Analytical Core Fagility 15-Jul-2020
GANG LCT Premier XE 12:01:36
C32H47N506
TDI8304 30 (0.679) Cm (27:32) 1: TOF MS ES+
2.55e+005
10 598.3608
Yo 599.3648
621.3463
3812080 4132055 454 5021523 3234700359 , 7183155 1203173 g0y 3065 sopo0o7  060.2719982 >eee
T T R e T e T e e e e e e e e e e e o e e e
350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
598.3608  598.3605 0.3 0.5 11.5 279.8 0.0 C32 H48 N5 06
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