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1. General remarks

Unless otherwise noted, all materials, solvents and reagents were obtained from commercial
suppliers and used without further purification. All reactions involving reagents or intermediates
sensitive to air or moisture were performed under an inert atmosphere of nitrogen.

Nuclear magnetic resonance (NMR) spectra were determined with an AVANCE NEO 400 iProbe
(400 MHz, Bruker), and an AVANCE 11 600 Cryo-TCI (600 MHz, Bruker). Chemical shifts are given
in parts per million (p.p.m., & units) relative to tetramethylsilane or solvent peaks and coupling
constants (/) are reported in Hz. The following NMR abbreviations are used: s = singlet, d = doublet,
q = quartet, m = multiplet, dd = doublet of doublets, ddd = doublet of doublet of doublet, ddt = doublet
of doublet of triplet, td = triplet of doublet, bs = broad singlet. High-resolution mass spectrometry
(HRMS) analyses were performed with a Vanquish Orbitrap Exploris 120 (Thermo Fisher Scientific),
and a Xevo G2-S Tof (Waters). Solid phase peptide synthesis (SPPS) was performed on an automated
peptide synthesizer Intavis Multipep RSi. Optical rotations ([a]p) were measured with a polarimeter
SEPA-500 (HORIBA). Liquid chromatography mass spectrometry (LCMS) analyses were performed
with an ACQUITY UPLC, an ACQUITY UPLC I-Class/SQ Detector, a SQ Detector 2 (Waters). High
performance liquid chromatography (HPLC) analyses were performed with an ACQUITY UPLC H-
Class PLUS system (Waters). High-performance flash chromatography for purification was performed

with an Isolera one (Biotage).

Abbreviations

AA: ammonium acetate

Al: allyl

DBF: dibenzofulvene

DBU: 1,8-diazabicyclo[5.4.0]-7-undecene
DCE/(CH2Cl)2: 1,2-dichloroethane

DIAD: diisopropyl azodicarboxylate

DIC: N,N-diisopropylcarbodiimide
DIPEA: N,N-diisopropylethylamine

DMF: N,N-dimethylformamide

DMSO: dimethyl sulfoxide

EDCI-HCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide Hydrochloride
FA: formic acid

Fmoc: (9H-Fluoren-9-ylmethoxy)carbonyl
NMP: 1-methyl-2-pyrrolidone



HATU: 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxide
hexafluorophosphate

HFIP: 1,1,1,3,3,3-hexafluoro-2-propanol

HOALt: 1-hydroxy-7-azabenzotriazole

HOORBL: 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazine
oxyma: ethyl cyano(hydroxyimino)acetate

pip: piperidine amide

pyrro: pyrrolidine amide

TFA: trifluoroacetic acid

TFE:2,2,2-trifluoroethanol

THP: tetrahydropyranyl

TIPS: triisopropylsilane

Trt: triphenylmethyl (trityl)



2. General procedure for the syntheses of N-Me-rich cyclic peptides
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Figure S1. The overview for the synthesis of drug-like cyclic peptides. a, Synthetic route for N-Me-
rich cyclic peptides. b, Representative structure of the resin-bound C-terminus Asp-amide and
meanings of abbreviated characters.

General procedure for Fmoc SPPS. Peptides were synthesized in a parallel manner using an
automated Intavis Multipep RSi peptide synthesizer (Intavis Inc., currently CEM corporation, up to
72 sequences can be synthesized simultaneously). The reaction column (2.0 mL, CEM corporation)
was used as a reaction vessel. MS4A was added to the solvent (DMF, CH»Cl,, 2.0% DBU/DMF, and
0.71 M DIC in DMF). The standard Fmoc SPPS protocol was shown as follows:
Step 1: The solid supported No-Fmoc amino acid (100 mg in each reaction vessel, 0.40-0.60
mmol/g) was swelled with CH,Cl, (1.0 mL, room temperature, 45 min).
Step 2: The solid supported No-Fmoc amino acid was washed with DMF (0.70 mL x 2 or 3) and
deprotected with 2.0% DBU/DMF (0.70 mL, 35 °C, 10 min).
Step 3: The resin in the reaction vessel was washed with DMF (0.70 mL x 4).
Step 4: A solution of 0.60 M N,-Fmoc-amino acid/0.38 M HOAt in NMP and a solution of 0.71
M DIC in DMF were mixed at a ratio of 1:1.2. Then the resultant mixture (0.66 mL) was
transferred to the reaction vessel.
Step 5: The activated No-Fmoc-amino acid was coupled with the peptide on the resin (40 °C, 2.5
h) and the resin in the reaction vessel was washed with DMF (0.70 mL x 3).
Step 2—5 were repeated and amino acids were condensed on the solid support to give the No-Fmoc

resin-bound peptide. Step 2 of the first cycle was carried out in 4 min 30 sec at 30 °C.



Removal of N,-Fmoc group on the elongated resin-bound linear peptide. The elongated N,-Fmoc
resin-bound peptide in the reaction vessel was swelled with CH>Cl, (1.0 mL, 45 min), and washed
with DMF (0.70 mL x 2). The No-Fmoc group of the above resin-bound peptide was removed by
adding 2.0% DBU/DMF (0.70 mL) at room temperature for 15 min. The solution was filtered, and the
resultant resin was washed with DMF (0.70 mL x 5) and CH,Cl, (0.70 mL x 5).

General procedure for the peptide cleavage. To the above resin was added a solution of TFE/CH,Cl
(1:1, 2.0 mL) with DIPEA (1.8 equiv.) and shaken at room temperature for 2 h. After completion of
the cleavage, the reaction mixture was filtered to remove the resin. The resultant resin was washed
with TFE/CH2Cl, (1:1, 1.0 mL x 2) and the filtrates were collected. The combined filtrates were added
DMF (4.0 mL) and concentrated by a centrifugal evaporator (Genevac HT-12) to give crude linear
peptide.

General procedure for the peptide cyclization. To a solution of the above crude linear peptide in
DMF/CHCI; (1:1, 8.0 mL) was added a solution of HATU (1.5 equiv.) in DMF (0.15 mL) and a
solution of DIPEA (1.8 equiv.) in DMF (0.10 mL) successively at room temperature in a test tube.
The resultant mixture was stirred at room temperature for 2 h. Then the reaction mixture was

concentrated by a centrifugal evaporator (Genevac HT-12) to give crude cyclic peptide.

General procedure for deprotection of the cyclic peptides. The above crude cyclic peptide was
dissolved in 0.050 M HSO4NMes4 in HFIP/TIPS/(CH2Cl), (117/2.4/1, 4.0 mL). The reaction mixture
was stirred at room temperature for 1-2 h until the reaction completed. Then DIPEA (70 pL) was
added to the reaction mixture and the resultant mixture was concentrated by a centrifugal evaporator
(Genevac HT-12) to give crude of deprotected cyclic peptide. This step was skipped when peptides

did not have protecting groups.

Purification method. The obtained crude peptide was dissolved in DMSO (0.80 mL) and purified by
preparative HPLC.



3. Material preparations
Preparation of Tfa-Aib-OH (S1, 8 in manuscript)
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To a solution of 2-amino-2-methylpropionic acid (25.0 g) in MeOH (242 mL), DIPEA (63.5 mL, 1.5

equiv.) and ethyl trifluoroacetate (37.6 mL, 1.3 equiv.) were added. The mixture was stirred at 50 °C
for 18 h. The volatiles were removed under reduced pressure. To the obtained residue, 1N HClaq. and
EtOAc were added, and the aqueous layer was removed. The obtained organic layer was dried over
Na»S0y4, and evaporated to give 18.2 g of the crude product of Tfa-Aib-OH.

The obtained crude product (16.0 g) was dissolved in tert-butyl methyl ether (TBME, 80 mL). Heptane
(320 mL) was added dropwise over 1 h. The mixture was cooled with an ice-water bath, and stirred
for an additional 1 h. The mixture was filtered, and washed with TBME/heptane (1/4, 32 mL). The
obtained powder was dried under reduced pressure to give Tfa-Aib-OH (13.5 g, 28%).

white solid; 'H-NMR (400 MHz, DMSO-ds, 300 K) & 12.67 (1H, s), 9.48 (1H, s), 1.42 (6H, s); 1*C-
NMR (101 MHz, DMSO-ds, 300 K) 8 173.9, 155.5 (q, J = 36.9 Hz), 115.5 (q, J = 290.2 Hz), 56.1,
24.2; YF-NMR (376 MHz, DMSO-ds, 300 K) & -74.1; HRMS (ESI-TOF) m/z calcd for CsH7F3NO;
[M-H] 198.0378, found 198.0378.

Tfa-(Me)Abu-OH (S2)

To a solution of (S)-2-amino-2-methylbutanoic acid (H-(Me)Abu-OH, 15.0 g, 128 mmol) in MeOH
(150 mL), DIPEA (82.7 g, 640 mmol) and ethyl trifluoroacetate (54.6 g, 384 mmol) were added. The
mixture was stirred at 50 °C for 16 h. After cooling to room temperature, the reaction mixture was
concentrated under reduced pressure. The resulting residue was dissolved in TBME and washed twice
with IN hydrochloric acid solution. The organic layer was dried over anhydrous sodium sulfate,
filtered, and concentrated under reduced pressure to obtain the crude product. Recrystallization of the
crude product from TBME/hexane (1:7) yielded (S)-2-methyl-2-(2,2,2-trifluoroacetamido)butanoic
acid) (Acid S2, 12 g, 44%).

white solid; [a]p® -1.00 (¢ 1.00, MeOH); 'H-NMR (400 MHz, DMSO-ds, 300 K) & 12.72 (1H, s),
9.25(1H, s), 1.92 (1H, dq, J=15.2, 7.6 Hz), 1.77 (1H, dq, /= 14.0, 7.6 Hz), 1.37 (3H, s), 0.80 (3H, t,
J=7.6 Hz); *C-NMR (101 MHz, DMSO-ds, 300 K) & 173.4, 155.4 (q, J = 36.8 Hz), 115.5 (q, J =



290.2 Hz), 59.6, 28.7, 20.9, 7.8; YF-NMR (376 MHz, DMSO-ds, 300 K) & -74.0; HRMS (ESI-TOF)
m/z calcd for C;HoF3NO3 [M-H]™ 212.0535, found 212.0536.

Tfa-(Me)Cha-OH (S3)

To a solution of (S)-2-amino-3-cyclohexyl-2-methylpropanoic acid (H-(Me)Cha-OH, 1.1 g, 6.0 mmol)
in MeOH (20 mL), DIPEA (3.1 mL, 18 mmol) and ethyl trifluoroacetate (2.1 mL) were added. The
mixture was stirred at 50 °C for 2 h. After cooling to room temperature, additional DIPEA (3.1 mL,
18 mmol) and ethyl trifluoroacetate (2.1 mL) were added, and the mixture was stirred at 50 °C for 20
h. The reaction mixture was concentrated under reduced pressure, and the resulting residue was
dissolved in TBME (30 mL). The solution was washed twice with 1N hydrochloric acid solution (30
mL) and once with saturated NaCl aq. (40 mL). The organic layer was dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure to obtain the crude product. Purification of
the crude product by reverse-phase column chromatography (0.1% formic acid-water/0.1% formic
acid-acetonitrile) yielded (S)-3-cyclohexyl-2-methyl-2-(2,2,2-trifluoroacetamido)propanoic acid
(Acid S3, 1.22 g, 72%).

white solid; [a]p®® +23.12 (¢ 1.00, MeOH); "H-NMR (400 MHz, DMSO-ds, 300 K)  12.82 (1H, s),
9.16 (1H, s), 1.83 (1H, dd, /= 14.4, 6.0 Hz), 1.73 (1H, dd, /= 14.4, 6.0 Hz), 1.68-1.51 (5H, m), 1.41
(3H, s), 1.37-1.25 (1H, m), 1.25-1.04 (3H, m), 0.99-0.84 (2H, m); 3C-NMR (101 MHz, DMSO-db,
300 K) 6 173.8, 155.2 (q, J = 36.8 Hz), 115.5 (q, J = 290.2 Hz), 59.1, 42.1, 34.0, 33.7, 32.7, 25.72,
25.68, 25.6, 22.2 ; "F-NMR (376 MHz, DMSO-ds, 300 K) & -74.2; HRMS (ESI-TOF) m/z calcd for
Ci12H17F3NOs [M-H] 280.1161, found 280.1165.

Tfa-(Me)Leu-OH (S4)

To a solution of (S)-2-amino-2,4-dimethylpentanoic acid (H-(Me)Leu-OH, 15.0 g, 103 mmol) in
MeOH (50 mL), DIPEA (40.1 g, 310 mmol) and ethyl trifluoroacetate (44.0 g, 310 mmol) were added.
The mixture was stirred at 50 °C for 16 h. After cooling to room temperature, the reaction mixture was

concentrated under reduced pressure. The resulting residue was dissolved in TBME and washed twice



with IN hydrochloric acid solution. The organic layer was dried over anhydrous sodium sulfate,
filtered, and concentrated under reduced pressure to obtain the crude product. Recrystallization of the
crude product from TBME/hexane (1:7) yielded (S)-2,4-dimethyl-2-(2,2,2-
trifluoroacetamido)pentanoic acid (Acid S4, 10 g, 40%).

white solid; [a]p? +14.95 (¢ 1.00, MeOH); '"H-NMR (400 MHz, DMSO-ds, 300 K) & 12.86 (1H, s),
9.15 (1H, s), 1.85 (1H, dd, /= 14.0, 6.8 Hz), 1.78 (1H, dd, J = 14.0, 5.6 Hz), 1.63 (1H, qq, /= 6.8, 5.6
Hz), 1.43 (1H, s), 0.89 (3H, d, J= 6.4 Hz), 0.86 (3H, d, J = 6.4 Hz); 3C-NMR (101 MHz, DMSO-ds,
300K) 3 173.8, 155.2 (q,J=36.2 Hz), 115.5 (q, J=290.2 Hz), 59.2, 43.3, 24.0, 23.5, 23.4, 22.3; !°F-
NMR (376 MHz, DMSO-ds, 300 K) 6 -74.2; HRMS (ESI-TOF) m/z calcd for CoH3F3NO3; [M-H]~
240.08438, found 240.0852.

Tfa-cLeu-OH (S5)
0]
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To a solution of 1-aminocyclopentanecarboxylic acid (H-cLeu-OH, 25 g, 194 mmol) in MeOH (100
mL), DIPEA (37.5 g, 290 mmol) and ethyl trifluoroacetate (41.3 g, 290 mmol) were added. The

mixture was stirred at 50 °C for 2 days. After cooling to room temperature, additional DIPEA (4.0 mL,
23 mmol) and ethyl trifluoroacetate (2.7 mL) were added, and the mixture was stirred at 50 °C for 16
h. The reaction mixture was concentrated under reduced pressure, and the resulting residue was
dissolved in TBME. The solution was washed sequentially with 1N hydrochloric acid solution and
saturated NaCl aq. The organic layer was dried over anhydrous sodium sulfate, filtered, and
concentrated under reduced pressure to obtain the crude product. Recrystallization of the crude product
from TBME/hexane (3:20) yielded 1-(2,2,2-trifluoroacetamido)cyclopentane-1-carboxylic acid (Acid
S5, 20 g, 46%).

white solid; "H-NMR (400 MHz, DMSO-ds, 300 K) & 12.62 (1H, s), 9.52 (1H, s), 2.14-1.98 (4H, m),
1.72-1.62 (4H, m); '*C-NMR (101 MHz, DMSO-ds, 300 K) 8 173.8, 156.0 (q, /= 36.8 Hz), 115.6 (q,
J=289.5 Hz), 65.8, 35.9, 24.1; "F-NMR (376 MHz, DMSO-ds, 300 K) & -74.0; HRMS (ESI-TOF)
m/z calcd for CsHoF3NO3 [M-H]™ 224.0535, found 224.0536.

Tfa-(Me)Phe-OH (S6)




To a solution of (2S)-2-amino-2-methyl-3-phenylpropanoic acid (H-(Me)Phe-OH, 10.0 g, 55.8 mmol)
in MeOH (500 mL), DIPEA (21.63 g, 167.4 mmol) and ethyl trifluoroacetate (23.78 g, 167.4 mmol)
were added. The mixture was stirred at 50 °C for 16 h. After cooling to room temperature, the reaction
mixture was concentrated under reduced pressure. The resulting residue was dissolved in TBME and
washed twice with 1N hydrochloric acid solution and once with saturated NaCl aq. The organic layer
was dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to obtain
the crude product. Recrystallization of the crude product from TBME/hexane (1:15) yielded (S)-2-
methyl-3-phenyl-2-(2,2,2-trifluoroacetamido)propanoic acid (Acid S6, 8 g, 52%).

white solid; [a]p®® -26.91 (¢ 1.00, MeOH); 'H-NMR (400 MHz, DMSO-ds, 300 K) 4 12.94 (1H, s),
9.23 (1H, s), 7.33-7.23 (3H, m), 7.10-7.07 (2H, m), 3.35 (1H, d, J = 14.0 Hz), 3.03 (1H, d, /= 14.0
Hz), 1.32 (3H, s); *C-NMR (101 MHz, DMSO-ds, 300 K) & 173.3, 155.6 (q, J = 36.8 Hz), 135.8,
130.3, 127.9, 126.7, 115.5 (q, J = 290.2 Hz), 59.4, 39.4, 21.8; YF-NMR (376 MHz, DMSO-ds, 300
K) 6 -74.1; HRMS (ESI-TOF) m/z caled for C12H;1F3NO3 [M-H]~ 274.0691, found 274.0694.

Tfa-(Me)Val-OH (S7)

To a solution of (S)-2-amino-2,3-dimethylbutanoic acid (H-(Me)Val-OH, 2.0 g, 15 mmol) in MeOH
(25 mL), DIPEA (8.0 mL, 46 mmol) and ethyl trifluoroacetate (5.5 mL) were added. The mixture was
stirred at 50 °C for 3 h. After cooling to room temperature, additional DIPEA (4.0 mL, 23 mmol) and
ethyl trifluoroacetate (2.7 mL) were added, and the mixture was stirred at 50 °C for 16 h. The reaction
mixture was concentrated under reduced pressure, and the resulting residue was dissolved in TBME
(40 mL). The solution was washed sequentially with 1N hydrochloric acid solution (40 mL) and
saturated NaCl aq (40 mL). The organic layer was dried over anhydrous sodium sulfate, filtered, and
concentrated under reduced pressure to obtain the crude product. The crude product was purified by
reverse-phase column chromatography (0.1% formic acid-water / 0.1% formic acid-acetonitrile) to
yield (S)-2,3-dimethyl-2-(2,2,2-trifluoroacetamido)butanoic acid (Acid S7, 1.17 g, 34%).

white solid; [a]p?’ +0.17 (¢ 1.00, MeOH); 'H-NMR (400 MHz, DMSO-ds, 300 K) & 12.68 (1H, s),
9.10 (1H, s), 2.18 (1H, sep, J = 6.8 Hz), 1.35 (3H, s), 0.92 (3H, d, /= 6.8 Hz), 0.89 (3H, d, /= 6.8
Hz); 3C-NMR (101 MHz, DMSO-ds, 300 K) & 172.6, 155.8 (q, /= 36.1 Hz), 115.6 (q, J = 289.5 Hz),
62.8,33.1, 17.3,17.2, 17.1; YF-NMR (376 MHz, DMSO-ds, 300 K) & -73.8; HRMS (ESI-TOF) m/z
caled for CgH11F3NO3 [M-H] 226.0691, found 226.0693.

Tfa-(Me)Ser(Me)-OH (S8)
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To a solution of (S)-2-amino-3-methoxy-2-methylpropanoic acid (H-(Me)Ser(Me)-OH, 1.5 g, 11
mmol) in MeOH (19 mL), DIPEA (5.9 mL, 34 mmol) and ethyl trifluoroacetate (4.0 mL) were added.
The mixture was stirred at 50 °C for 21 h. After cooling to room temperature, the reaction mixture was
concentrated under reduced pressure. The resulting residue was dissolved in TBME (45 mL) and
washed twice with 1N hydrochloric acid solution (45 mL) and once with saturated NaCl aq (45 mL).
The organic layer was dried over anhydrous sodium sulfate, filtered, and concentrated under reduced
pressure to obtain the crude product. The crude product was purified by reverse-phase column
chromatography (0.1% formic acid-water / 0.1% formic acid-acetonitrile) to yield (S)-3-methoxy-2-
methyl-2-(2,2,2-trifluoroacetamido)propanoic acid (Acid S8, 2.07 g, 72%).

white solid; [a]p® -4.80 (¢ 1.00, MeOH); 'H-NMR (400 MHz, DMSO-ds, 300 K) & 12.96 (1H, s),
9.31 (IH, s), 3.72 (1H, d, J= 9.2 Hz), 3.55 (1H, d, J= 9.2 Hz), 3.27 (3H, s), 1.43 (3H, s); *C-NMR
(101 MHz, DMSO-ds, 300 K) & 172.0, 155.5 (q, J = 36.9 Hz), 115.5 (q, J = 289.4 Hz), 73.4, 59.6,
58.7, 19.9 ; "F-NMR (376 MHz, DMSO-ds, 300 K) & -74.0, HRMS (ESI-TOF) m/z caled for
C7HoF3NO4 [M-H]™ 228.0484, found 228.0482.

Oxazolone of Tfa-cLeu-OH (S9, 21 in manuscript)

To a solution of Tfa-cLeu-OH (25 g, 111 mmol) in dichloromethane (225 mL), WSCI - HCI (27.7 g,
144 mmol) was added, and the resulting mixture was stirred at room temperature for 2 days. Then the
volatiles were evaporated. The residue was purified by silica gel column chromatography
(EtOAc/petroleum ether) to give the titled compound (11.9 g, 52%). A part of the obtained product
(10.0 g) was distilled by Kugelrohr (150 °C, 80 hPa) to give oxazolone S9 (7.5 g, 75% yield by
distillation) and used for the reactions conducted in the manuscript.

colorless oil; 'H-NMR (400 MHz, CDCl3, 300 K) § 2.20-2.09 (2H, m), 2.08-1.95 (6H, m); *C-NMR
(101 MHz, CDCl3, 300 K) 6 178.2, 151.3 (q, J=44.1 Hz), 115.5 (g, J=275.4 Hz), 74.9, 38.1, 25.7 ;
"F-NMR (376 MHz, CDCl3, 300 K) & -72.0; HRMS (ESI-TOF) m/z caled for CsHoF3sNO, [M+H]*
208.0585, found 208.0587.
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The image of oxazolone of Tfa-cLeu-OH (89, 21 in manuscript)

Oxazolone of Tfa-Aib-OH (S10)

To a stirred solution of SOCl, (96.00 mL, 1.32 mol, 3.3 equiv.) at 0°C was added in portions 2-methyl-
2-(2,2,2-trifluoroacetamido) propanoic acid (S1, 80.00 g, 402 mmol, 1 equiv.). The resulting mixture
was stirred at 60 °C for 1 h and then concentrated under vacuum. The mixture of the residue and
quinoline (64.00 g, 496 mmol, 1.23 equiv.) was stirred at 100 °C for 1 h. The crude product was
purified by distillation at 60 °C under vacuum to afford 4,4-dimethyl-2-(trifluoromethyl)-1,3-oxazol-
5-one (oxazolone S10, 50 g, 69%).

colorless oil; '"H-NMR (400 MHz, CDCls, 300 K) 8 1.54 (6H, s); '3C-NMR (101 MHz, CDCls, 300
K) 8 177.3, 151.4 (q, J = 44.2 Hz), 115.5 (q, J = 275.4 Hz), 66.4, 23.7; "’F-NMR (376 MHz, CDCls,
300 K) 6 -72.1; HRMS (ESI-TOF) m/z calcd for C¢H7F3NO, [M+H]* 182.0429, found 182.0432.
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Preparation of Fmoc-MeVal-Asp(OTrt(2-Cl) resin)-pyrro (1), Fmoc-MeVal-MeAsp(OTrt(2-
C)) resin)-pvrro (1a), and Fmoc-D-MeVal-Asp(OTrt(2-Cl) resin)-pyrro (1b)
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2-Chlorotrityl
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8 (o429 | o 0
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O 0
1b

SPPS was conducted using 2-chlorotrityl chloride resin (1% DVB, 100-200 mesh, 6 mmol/g)
according to the reported procedure (ref. K. Nomura, S. Hashimoto, R. Takeyama, M. Tamiya, T.
Kato, T. Muraoka, M. Kage, K. Nii, K. Kotake, S. lida, T. Emura, M. Tanada and H. likura, J. Med.
Chem. 2022, 65, 13401-13412, and its supporting information) for the syntheses of N-Me-rich cyclic
peptides to obtain 1 (15 g, 0.375 mmol/g), 1a (200 mg, 0.457 mmol/g), and 1b (1.0 g, 0.425

mmol/g).
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4. General procedures of elongation of Tfa-AA-OH and on-resin N-alkylation, and
Results

General procedure of elongation of Tfa-AA-OH

The solid supported resin (1, 200 mg, 0.375 mmol/g) ¢ was swelled with CH>Cl, (10 v/w, room
temperature, 5 min). Then the resin bounded peptide was washed with DMF (7.0 v/w x 3) and
deprotected with 2.0% DBU/DMF (7.0 v/w, rt, 10 min). The resin in the reaction vessel was washed
with DMF (7.0 v/w x 3), and 1 mM BHT/DMF (7.0 v/w x 2). A solution of Tfa-(Me)Abu-OH (7.0
equiv.) in 1 mM BHT/DMF (3.0 v/w) and a solution of DIC (8.0 equiv.) in 1.0 mM BHT/DMF (3.6
v/w) were mixed for 10 min ®. Then the resultant mixture (6.6 v/w) was transferred to the reaction
vessel. The reaction vessel was shaken at 40 °C for 20 h twice, and at 60 °C for 20 h €. Then, the resin
in the reaction vessel was washed with DMF (7.0 v/w x 5). The obtained resin was washed with CH,Cl,,
(7.0 v/w x 4) and dried under reduced pressure. To confirm the conversion, a part of the obtained resin

was picked and treated with TFE/CH>Cl; (1:1), and the resulting solution was analyzed by LCMS.

“The resin (1, 4.0 g, 0.375 mmol/g) was used in 11aa-11ae. The resin (1, 200 mg, 0.375 mmol/g) was
used in 11ba-11fa, 11ha. The resin (1, 1.0 g, 0.375 mmol/g) was used in 11ga. The resin (1a, 200 mg,
0.457 mmol/g) was used in 27. The resin (1b, 1.0 g, 0.425 mmol/g) was used in 28. > BHT was added
to suppress byproducts in all the cases other than 11aa-11ae. “11aa-11ae, 27, 28, 40 °C, 20 h, 11ba,
40°C,20 hx 2, 60 °C, 20 h; 11ca, 60 °C, 20 h x 2; 11da-11fa, 11ha, 60 °C, 48 h; 11ga, 60 °C, 48 h,
30 h.

General procedure of on-resin N-alkylation

To the obtained resin * was swelled with CH>Cl, (10 v/w, room temperature, 15 min). Then the resin
bounded peptide was washed with DMF (7.0 v/w x 4). To the resin, a solution of TMGN (21
equiv.)/DMF (14 v/w) and a solution of Mel (84 equiv.)/DMF (14 v/w) ? were added, then shaken at
40 °C for 2 h ¢. The resin was washed with DMF (7.0 v/w x 4). The same alkylation protocol was
repeated twice additionally. After the protocol, the obtained resin was washed with DMF (7.0 v/w x
4) and CH,Cl (7.0 v/w x 4), then dried under reduced pressure.

To confirm the conversion, a part of the obtained resin was picked and treated with TFE/CH,Cl (1:1),
and the resulting solution was analyzed by LCMS. The resin was treated with 10 v/w of TFE/ CH2Cl»
(1:1) with DIPEA (1.8 equiv.) solution for 2 h. The eluted solution was collected to the test tube, and
resin was washed with 5.0 v/w of CH,Cl, twice. The solution was evaporated under reduced pressure,
purified by a reversed-phase column (C18, 30 g, 0.10%FA MeCN / 0.10%FA H,0), and lyophilized

to obtain the compound.
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“11ba-11ha, 27, 28, All of the resins obtained in the previous step were used as is. 11aa-11ae, 200
mg, 0.381 mmol/g. ® 11ba-11ha, Mel (84 equiv.), 27, Mel (69 equiv.), 28, Mel (80 equiv.), 11ab, Et
(82 equiv.), 11ac, nPrl, (82 equiv.), 11ad, allyl bromide (82 equiv.), 11ae, BnBr (82 equiv.). “11aa,
11ha, 27, 28, 40 °C, 2 h, 11ba-11da, 40 °C, 2 h x 3, 11ea-11fa, 40 °C, 2 h x 2, 11ga, 60 °C, 4 h, 15
h, 3 h, 11ab, 40 °C, 2 h, 60 °C, 2 h x 4, 11ac, 11ae, 40 °C, 2 h x 3, 60 °C, 5 h, 4 h, 15 h, 3 h, 11ad,
60 °C,2hx5.

Tfa-MeAib-MeVal-Asp-pvrro (The peptide cleavaged from 11aa)
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Elongation of Tfa-Aib-OH and on-resin N-alkylation were conducted using 1 according to the general

procedures (supplementary information p14-15) to obtain Tfa-MeAib-MeVal-Asp-pyrro (19.0 mg,
50% yield).

white solid; 'TH-NMR (600 MHz, DMSO-ds, 300 K) 8 12.24 (1H, bs), 7.77 (1H, d, J = 8.2 Hz), 4.75
(1H, td, J= 8.4, 5.3 Hz), 4.60 (1H, d, /= 10.8 Hz), 3.47-3.40 (2H, m), 3.26 (2H, t, J= 6.9 Hz), 3.11
(3H, s), 2.72 (3H, s), 2.68 (1H, dd, J = 16.5, 8.6 Hz), 2.30 (1H, dd, /= 16.4, 5.1 Hz), 2.13-2.05 (1H,
m), 1.89-1.72 (4H, m), 1.42 (6H, d, J = 14.1 Hz), 0.84 (3H, d, /= 6.4 Hz), 0.70 (3H, d, J = 6.6 Hz);
BC-NMR (151 MHz, DMSO-ds, 300 K) 8 171.9, 171.1, 168.7, 167.6, 154.7 (q, J = 34.5 Hz), 116.0
(q,/=288.3 Hz), 63.3,61.9,47.2,45.5,35.9, 30.6, 29.6, 25.5, 25.4, 23.5, 22.5,22.4, 19.6, 18.4;
YF-NMR (565 MHz, DMSO-ds, 300 K) 6 -68.37; HRMS (ESI-Orbitrap) m/z caled for C21H34F3N4Os
[M+H]* 495.2425, found 495.2418.
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Tfa-MeAib-MeVal-MeAsp-pyrro (The peptide cleavaged from 27, Tablel, entry 4: over-

methylation product)
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27 , MeAsp(OTrt(2-Cl) resin)-pyrro ’

Elongation of Tfa-Aib-OH and on-resin N-alkylation were conducted using 1a according to the
general procedures (supplementary information pl4-15). The elongation of Tfa-Aib-OH was
conducted with oxazolone S10 (10 equiv.) at 40 °C for 20 h, instead of the general procedure of
elongation of Tfa-AA. The authentic sample of over-methylated product Tfa-MeAib-MeVal-MeAsp-
pyrro was obtained (23.2 mg, 50% yield).
white solid; 'H-NMR (600 MHz, DMSO-ds, 300 K) 8 12.24 (1H, bs), 5.41 (1H, dd, J=10.5, 3.9 Hz),
5.10 (1H, d, J=10.6 Hz), 3.32-3.29 (3H, m), 3.15-3.12 (1H, m), 3.11 (3H, s), 2.82 (1H, dd, /= 16.8,
10.8 Hz), 2.80 (3H, s), 2.63 (3H, s), 2.28-2.19 (1H, m), 1.95 (1H, dd, /= 16.3, 3.8 Hz), 1.87-1.71 (4H,
m), 1.47 (3H, s), 1.40 (3H, s), 0.80 (3H, d, J= 6.4 Hz), 0.74 (3H, d, /= 6.8 Hz); *C-NMR (151 MHz,
DMSO-ds, 300 K) 6 171.8, 170.7, 168.4, 166.4, 154.7 (q, J = 34.3 Hz), 116.0 (q, J = 288.5 Hz), 63.5,
57.8, 52.0, 45.6, 45.4, 33.0, 30.4, 30.2, 29.6, 26.1, 25.5, 23.4, 22.8, 22.2, 19.3, 17.6; "F-NMR (565
MHz, DMSO-ds, 300 K) & -68.41; HRMS (ESI-Orbitrap) m/z calcd for CyHzcF3NsOg [M+H]"
509.2582, found 509.2573.
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Tfa-MeAib-D-MeVal-Asp-pyrro (The peptide cleavaged from 28) (The authentic sample to

confrim racemization risk during the on-resin /N-alkylation)

28 , Asp(OTrt(2-Cl) resin)-pyrro

Elongation of Tfa-Aib-OH and on-resin N-alkylation were conducted using 1b according to the
general procedures (supplementary information p14-15) to obtain Tfa-MeAib-D-MeVal-Asp-pyrro
(140.7 mg, 75% yield).

white solid; 'TH-NMR (600 MHz, DMSO-ds, 300 K) & 12.23 (1H, bs), 8.06 (1H, d, J = 8.6 Hz), 4.79
(1H, td, J= 8.5, 5.9 Hz), 4.58 (1H, d, /= 10.8 Hz), 3.43-3.36 (2H, m), 3.29-3.20 (2H, m), 3.12 (3H,
s), 2.80 (3H, s), 2.73 (1H, dd, J= 16.5, 8.4 Hz), 2.30 (1H, dd, J = 16.4, 5.7 Hz), 2.11-2.02 (1H, m),
1.87-1.67 (4H, m), 1.42 (3H, s), 1.38 (3H, s), 0.85 (3H, d, J = 6.4 Hz), 0.69 (3H, d, J = 6.6 Hz); *C-
NMR (151 MHz, DMSO-ds, 300 K) 8 171.7, 171.1, 169.3, 167.8, 154.8 (q, J = 34.3 Hz), 116.0 (q, J
= 288.8 Hz), 63.4, 61.8, 47.0, 45.6, 45.4, 35.8, 30.8, 29.7, 25.8, 25.5, 23.5, 22.48, 22.46, 19.5, 18.7;
YF-NMR (565 MHz, DMSO-ds, 300 K) 6 -68.39; HRMS (ESI-Orbitrap) m/z caled for C21H34F3N4Os
[M+H]* 495.2425, found 495.2415.
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According to the NMR and LCMS data of Tfa-MeAib-MeVal-Asp-pyrro and Tfa-MeAib-D-MeVal-

Asp-pyrro, no epimerization was observed during the on-resin N-alkylation.

Tfa-Me(Me)Abu-MeVal-Asp-pvrro (The peptide cleavaged from 11ba)

Elongation of Tfa-(Me)Abu-OH and on-resin N-alkylation were conducted using 1 according to the
general procedures (supplementary information p14-15) to obtain Tfa-Me(Me)Abu-MeVal-Asp-pyrro
(13.7 mg, 36% yield).

white solid; 'TH-NMR (600 MHz, DMSO-ds, 300 K) & 12.20 (1H, bs), 7.85 (1H, d, J = 8.0 Hz), 4.74
(1H, td, J= 8.3, 5.2 Hz), 4.57 (1H, d, /= 11.0 Hz), 3.47-3.40 (2H, m), 3.26 (2H, t, J= 6.9 Hz), 3.11
(3H, s), 2.75 (3H, ), 2.69 (1H, dd, J = 16.5, 8.8 Hz), 2.35 (1H, dd, J = 16.5, 5.0 Hz), 2.13-2.05 (2H,
m), 1.89-1.72 (5H, m), 1.40 (3H, s), 0.83 (3H, d, /= 6.4 Hz), 0.80 (3H, t, /= 7.4 Hz), 0.70 (3H, d, J
= 6.6 Hz); 3C-NMR (151 MHz, DMSO-ds, 300 K) & 172.0, 170.8, 168.8, 167.6, 154.8 (q, J = 34.4
Hz), 116.1 (q, J=289.0 Hz), 66.3, 62.1, 47.2, 45.6, 35.8, 30.6, 30.5, 27.4, 25.5, 25.3,23.5, 19.5, 19.1,
18.7, 7.9; YF-NMR (565 MHz, DMSO-ds, 300 K) & -68.34; HRMS (ESI-Orbitrap) m/z calcd for
C2oH36F3N4O6 [M+H]" 509.2582, found 509.2573.

Tfa-Me(Me)Cha-MeVal-Asp-pyrro (The peptide cleavaged from 11ca)

Elongation of Tfa-(Me)Cha-OH and on-resin N-alkylation were conducted using 1 according to the
general procedures (supplementary information p14-15) to obtain Tfa-Me(Me)Cha-MeVal-Asp-pyrro
(13.4 mg, 31% yield).

white solid; 'TH-NMR (600 MHz, DMSO-ds, 300 K) 8 12.22 (1H, bs), 7.91 (1H, d, J = 7.8 Hz), 4.72
(1H, td, /= 8.4, 5.2 Hz), 4.54 (1H, d, /= 11.0 Hz), 3.48-3.40 (2H, m), 3.26 (2H, t, /= 6.9 Hz), 3.13
(3H, s), 2.76 (3H, s), 2.68 (1H, dd, J = 16.5, 8.6 Hz), 2.37 (1H, dd, /= 16.5, 5.0 Hz), 2.11-1.97 (2H,
m), 1.88-1.70 (5H, m), 1.63-1.57 (4H, m), 1.56-1.52 (1H, m), 1.45 (3H, s), 1.42-1.34 (1H, m), 1.23-
1.07 (3H, m), 11.03-0.87 (2H, m), 0.82 (3H, d, J = 6.4 Hz), 0.71 (3H, d, J = 6.6 Hz); 3*C-NMR (151
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MHz, DMSO-ds, 300 K) 5 171.9, 171.1, 169.0, 167.6, 154.8 (q, J = 34.2 Hz), 116.0 (q, J = 289.9 Hz),
66.3,62.3,47.3,45.6,41.7,35.8,35.4,34.5,32.2,30.8, 30.5, 25.8, 25.7,25.52,25.46, 23.6,20.7, 19.4,
18.8; F-NMR (565 MHz, DMSO-ds, 300 K) & -68.58; HRMS (ESI-Orbitrap) m/z calcd for
CarHusFsN4Og [M+H]" 577.3208, found 577.3200.

Tfa-Me(Me)Leu-MeVal-Asp-pyrro (The peptide cleavaged from 11da)

Elongation of Tfa-(Me)Leu-OH and on-resin N-alkylation were conducted using 1 according to the
general procedures (supplementary information p14-15) to obtain Tfa-Me(Me)Leu-MeVal-Asp-pyrro
(10.8 mg, 37% yield).

white solid; 'TH-NMR (600 MHz, DMSO-ds, 300 K) 8 12.23 (1H, bs), 7.88 (1H, d, J = 7.8 Hz), 4.72
(1H, td, J= 8.3, 5.3 Hz), 4.53 (1H, d, /= 11.0 Hz), 3.49-3.41 (2H, m), 3.26 (2H, t, /= 6.9 Hz), 3.14
(3H, s), 2.76 (3H, s), 2.65 (1H, dd, J=16.4, 8.5 Hz), 2.35 (1H, dd, /= 16.4, 5.1 Hz), 2.09-2.00 (2H,
m), 1.87-1.68 (6H, m), 1.46 (3H, s), 0.92 (3H, d, /= 6.6 Hz), 0.85 (3H, d, /= 6.6 Hz), 0.82 (3H, d, J
= 6.4 Hz), 0.70 (3H, d, J = 6.6 Hz); *C-NMR (151 MHz, DMSO-ds, 300 K) & 172.0, 171.2, 169.0,
167.7,154.8 (q, J=34.3 Hz), 116.0 (q, J = 289.2 Hz), 66.3, 62.3, 47.3, 45.57, 45.54, 43.2, 36.1, 30.9,
30.5, 25.53,25.46, 25.4,24.2,23.6, 22.8, 20.4, 19.5, 18.8; "F-NMR (565 MHz, DMSO-ds, 300 K) &
-68.55; HRMS (ESI-Orbitrap) m/z caled for Co4H4oF3N4Og [M+H]* 537.2895, found 537.2885.

Tfa-MecLeu-MeVal-Asp-pyrro (The peptide cleavaged from 11ea)

Elongation of Tfa-cLeu-OH and on-resin N-alkylation were conducted using 1 according to the general
procedures (supplementary information p14-15) to obtain Tfa-MecLeu-MeVal-Asp-pyrro (12.1 mg,
27% yield).

white solid; 'TH-NMR (600 MHz, DMSO-ds, 300 K) 8 12.21 (1H, bs), 7.92 (1H, d, J = 8.2 Hz), 4.72
(1H, td, /= 8.2, 5.4 Hz), 4.49 (1H, d, /= 11.0 Hz), 3.47-3.39 (2H, m), 3.26 (2H, t, J= 6.9 Hz), 3.10
(3H, s), 2.72 (3H, s), 2.68 (1H, dd, /= 16.3, 8.6 Hz), 2.48-2.41 (1H, m), 2.30 (1H, dd, J=16.5, 5.2
Hz), 2.16-2.02 (3H, m), 1.88-1.71 (5H, m), 1.68-1.55 (4H, m), 0.83 (3H, d, J = 6.4 Hz), 0.67 (3H, d,

19



J=6.6 Hz); 3C-NMR (151 MHz, DMSO-ds, 300 K) & 171.8, 171.2, 169.0, 167.5, 155.2 (q, J = 34.5
Hz), 116.1 (q, J = 288.8 Hz), 72.9, 62.0, 47.2, 45.6, 35.8, 34.9, 33.9, 30.6, 30.52, 30.49, 25.51, 25.46,
24.8,24.6,23.5, 19.4, 18.5; 'YF-NMR (565 MHz, DMSO-ds, 300 K) & -68.38; HRMS (ESI-Orbitrap)
m/z caled for Co3HieFsN4Og [M+H]* 521.2582, found 521.2576.

Tfa-Me(Me)Phe-MeVal-Asp-pyrro (The peptide cleavaged from 11fa)

Elongation of Tfa-(Me)Phe-OH and on-resin N-alkylation were conducted using 1 according to the
general procedures (supplementary information p14-15) to obtain Tfa-Me(Me)Phe-MeVal-Asp-pyrro
(11.0 mg, 31% yield).

white solid; "TH-NMR (600 MHz, DMSO-ds, 300 K) & 12.44 (1H, bs), 7.98 (1H, d, J = 8.0 Hz), 7.35-
7.28 (3H, m), 7.10-7.08 (2H, m), 4.75 (1H, td, /= 7.9, 6.0 Hz), 4.54 (1H, d, /= 11.0 Hz), 3.60 (1H, d,
J=13.9 Hz), 3.52-3.43 (2H, m), 3.27 (2H, t, /= 6.9 Hz), 2.98 (1H, d, /= 13.9 Hz), 2.77 (3H, s), 2.68
(1H, dd, J=16.3, 8.0 Hz), 2.37 (3H, s), 2.35 (1H, dd, /= 16.2, 5.4 Hz), 2.11-2.02 (1H, m), 1.89-1.72
(4H, m), 1.48 (3H, s), 0.84 (3H, d, J= 6.4 Hz), 0.72 (3H, d, J= 6.4 Hz); 3*C-NMR (151 MHz, DMSO-
ds, 300 K) 8 171.8,171.3, 169.3, 167.8, 155.1 (q, J = 34.5 Hz), 136.0, 130.5, 128.2, 126.9, 116.0 (q, J
= 288.8 Hz), 65.4, 62.6, 47.4, 45.63, 45.58, 36.2, 31.3, 31.2, 30.6, 25.5, 23.6, 19.5, 19.4, 19.0; °F-
NMR (565 MHz, DMSO-ds, 300 K) & -68.51; HRMS (ESI-Orbitrap) m/z calcd for C7H33F3N4O¢
[M+H]* 571.2738, found 571.2729.

Tfa-Me(Me)Val-MeVal-Asp-pyrro (The peptide cleavaged from 11ga)

Elongation of Tfa-(Me)Val-OH and on-resin N-alkylation were conducted using 1 according to the
general procedures (supplementary information p14-15) to obtain Tfa-Me(Me)Val-MeVal-Asp-pyrro
(17.3 mg, 26% yield).

white solid; 'TH-NMR (600 MHz, DMSO-ds, 300 K) 8 12.22 (1H, bs), 7.97 (1H, d, J = 8.0 Hz), 4.72
(1H, dt, J=7.8, 6.0 Hz), 4.50 (1H, d, /= 11.0 Hz), 3.48-3.41 (2H, m), 3.26 (2H, t, /= 6.9 Hz), 3.10
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(3H, s), 2.94-2.87 (1H, m), 2.77 (3H, s), 2.65 (1H, dd, J = 16.4, 7.9 Hz), 2.34 (1H, dd, J = 16.3, 5.8
Hz), 2.09-2.03 (1H, m), 1.88-1.71 (4H, m), 1.36 (3H, s), 1.04 (3H, d, J= 6.6 Hz), 0.82 (3H, d, /= 6.4
Hz), 0.78 (3H, d, J = 7.0 Hz), 0.67 (3H, d, J = 6.6 Hz); 3C-NMR (151 MHz, DMSO-ds, 300 K) &
171.8,171.2,169.2, 167.7,155.0 (q, J=34.2 Hz), 116.1 (q, J=289.0 Hz), 68.1, 62.4,47.4, 45.6, 36.0,
31.6,31.5,30.7,25.5,25.4,23.5,19.5,19.3, 18.9, 17.1, 14.6; 'F-NMR (565 MHz, DMSO-ds, 300 K)
8 —68.61; HRMS (ESI-Orbitrap) m/z calcd for C23H3sF3N4Os [M+H]" 523.2738, found 523.2725.

Tfa-Me(Me)Ser(Me)-MeVal-Asp-pyrro (The peptide cleavaged from 11ha)
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Elongation of Tfa-(Me)Ser(Me)-OH and on-resin N-alkylation were conducted using 1 according to

the general procedures (supplementary information p14-15) to obtain Tfa-Me(Me)Ser(Me)-MeVal-
Asp-pyrro (14.4 mg, 9% yield).

white solid; 'TH-NMR (600 MHz, DMSO-ds, 300 K) 8 12.26 (1H, bs), 7.94 (1H, d, J = 8.0 Hz), 4.73
(1H, td, J=17.9, 5.9 Hz), 4.49 (1H, d, /= 11.0 Hz), 3.97 (1H, d, J= 10.0 Hz), 3.55 (1H, d, /= 10.0
Hz), 3.49-3.41 (2H, m), 3.27 (3H, s), 3.26 (2H, t, /= 6.9 Hz), 3.13 (3H, s), 2.77 (3H, s), 2.66 (1H, dd,
J=16.3, 8.0 Hz), 2.33 (1H, dd, /= 16.4, 5.7 Hz), 2.10-2.01 (1H, m), 1.89-1.70 (4H, m), 1.52 (3H, s),
0.82 (3H, d, J = 6.4 Hz), 0.68 (3H, d, J = 6.4 Hz); 3C-NMR (151 MHz, DMSO-ds, 300 K) & 171.8,
170.0, 169.0, 167.7, 155.0 (q, J=34.7 Hz), 116.0 (q, /= 288.8 Hz), 74.5, 65.0, 61.9, 58.9, 47.3, 45.59,
45.58,36.0,31.6, 30.2, 25.5,25.4,23.6, 19.4, 18.7, 18.5; 1F-NMR (565 MHz, DMSO-ds, 300 K) 5 -
68.59; HRMS (ESI-Orbitrap) m/z calcd for C2oH36F3N4O7 [M+H]*" 525.2531, found 525.2528.

Tfa-EtAib-MeVal-Asp-pyrro (The peptide cleavaged from 11ab)
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Elongation of Tfa-Aib-OH and on-resin N-alkylation were conducted using 1 according to the general

procedures (supplementary information p14-15) to obtain Tfa-EtAib-MeVal-Asp-pyrro (7.0 mg, 18%
yield).

white solid; "TH-NMR (600 MHz, DMSO-ds, 300 K) & 7.70 (1H, d, J= 7.4 Hz), 4.74 (1H, td, J = 8.3,
5.2 Hz), 4.57 (1H, d, J = 10.8 Hz), 3.61 (2H, q, J = 7.0 Hz), 3.46-3.44 (2H, m), 3.25 2H, t, /= 6.9
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Hz), 2.71 (3H, s), 2.63 (1H, dd, J = 16.3, 8.6 Hz), 2.25 (1H, dd, J = 16.3, 5.0 Hz), 2.10-2.04 (1H, m),
1.87-1.71 (4H, m), 1.49 (6H, d, J = 10.6 Hz), 1.28 (3H, t, J = 7.0 Hz), 0.83 (3H, d, J = 6.4 Hz), 0.68
(3H, d, J= 6.6 Hz); *C-NMR (151 MHz, DMSO-de, 300 K) § 172.1, 171.2, 168.7, 167.9, 154.9 (q, J
=34.9 Hz), 116.2 (q, J = 288.6 Hz), 63.6, 62.1, 47.4, 45.6, 45.5, 36.5, 30.7, 25.45, 25.36, 23.6, 23.1,
19.6, 18.4, 16.1; F-NMR (565 MHz, DMSO-de, 300 K) & -67.91; HRMS (ESI-Orbitrap) m/z caled
for C2H36F3N4Og [M+H]* 509.2582, found 509.2576.

Tfa-nPrAib-MeVal-Asp-pyrro (The peptide cleavaged from 11ac)
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Elongation of Tfa-Aib-OH and on-resin N-alkylation were conducted using 1 according to the general

procedures (supplementary information p14-15) to obtain Tfa-nPrAib-MeVal-Asp-pyrro (3.5 mg, 9%
yield).

white solid; "H-NMR (600 MHz, DMSO-ds, 300 K) & 7.60 (1H, d, J = 7.4 Hz), 4.69-4.66 (1H, m),
448 (1H, d, J=10.4 Hz), 3.19 (2H, t, /= 6.6 Hz), 2.64 (3H, s), 2.54 (1H, dd, /= 16.2, 8.3 Hz), 2.44
(3H, s), 2.17 (1H, dd, J = 16.2, 4.3 Hz), 2.02-1.98 (1H, m), 1.78-1.75 (2H, m), 1.71-1.69 (2H, m),
1.63-1.58 (2H, m), 1.42 (6H, d, /= 8.6 Hz), 0.82 (3H, t, J= 7.1 Hz), 0.77 3H, d, J = 5.8 Hz), 0.61
(3H, d, J= 6.2 Hz); *C-NMR (151 MHz, DMSO-ds, 300 K) § 172.5, 171.6, 169.0, 168.3, 155.2 (q, J
=349 Hz), 116.5 (q, J = 288.8 Hz), 63.9, 62.4, 47.7, 45.9, 45.8, 45.7, 37.1, 30.9, 25.7, 25.6, 24.2,
23.8,19.8, 18.7, 11.1; YF-NMR (565 MHz, DMSO-ds, 300 K) & -67.91; HRMS (ESI-Orbitrap) m/z
caled for Ca3H3sF3N4Os [M+H]* 523.2738, found 523.2727.

Tfa-allylAib-MeVal-Asp-pyrro (The peptide cleavaged from 11ad)
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Elongation of Tfa-Aib-OH and on-resin N-alkylation were conducted using 1 according to the general

procedures (supplementary information p14-15) to obtain Tfa-allylAib-MeVal-Asp-pyrro (8.6 mg,
22% yield).

white solid; "TH-NMR (600 MHz, DMSO-ds, 300 K) & 12.28 (1H, bs), 7.77 (1H, d, J = 7.6 Hz), 5.95-
5.88 (1H, m), 5.41 (1H, d, J=17.1 Hz), 5.30 (1H, d, /= 10.4 Hz), 4.74 (1H, td, / = 8.4, 5.2 Hz), 4.57
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(1H, d, J=10.8 Hz), 4.25 (2H, d, J= 5.8 Hz), 3.44 (2H, t, /= 6.7 Hz), 3.26 (2H, t, /= 6.9 Hz), 2.74
(3H, s), 2.66 (1H, dd, J=16.3, 8.6 Hz), 2.27 (1H, dd, /= 16.4, 5.1 Hz), 2.11-2.05 (1H, m), 1.88-1.70
(4H, m), 1.47 (6H, d, J = 9.8 Hz), 0.83 (3H, d, J = 6.6 Hz), 0.69 (3H, d, J = 6.6 Hz); >C-NMR (151
MHz, DMSO-ds, 300 K) § 171.9, 171.0, 168.8, 167.7, 155.0 (g, J = 35.1 Hz), 134.4, 119.2, 116.0 (q,
J=289.0 Hz), 64.3, 62.1, 47.3, 46.3, 45.55,45.53,36.2, 30.7, 25.5, 25.4, 23.5, 23.4, 23.3, 19.5, 18 .4;
YF-NMR (565 MHz, DMSO-ds, 300 K) 6 -67.44; HRMS (ESI-Orbitrap) m/z caled for C23H36F3N4Os
[M+H]* 521.2582, found 521.2577.

Tfa-BnAib-MeVal-Asp-pyrro (The peptide cleavaged from 11ae)
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Elongation of Tfa-Aib-OH and on-resin N-alkylation were conducted using 1 according to the general
procedures (supplementary information p14-15) to obtain Tfa-BnAib-MeVal-Asp-pyrro (6.3 mg, 14%
yield).

white solid; "H-NMR (600 MHz, DMSO-ds, 300 K) & 7.75 (1H, d, J = 6.2 Hz), 7.43-7.41 (2H, m),
7.36-7.33 (3H, m), 4.90 (2H, s), 4.73 (1H, td, J = 8.1, 5.4 Hz), 4.56 (1H, d, /= 10.6 Hz), 3.51-3.44
(2H, m), 3.25 (2H, t, J= 6.9 Hz), 2.85 (3H, s), 2.59 (1H, dd, /= 16.3, 8.6 Hz), 2.23 (1H, dd, J = 16.0,
4.7 Hz), 2.14-2.07 (1H, m), 1.88-1.70 (4H, m), 1.33 (6H, s), 0.85 (3H, d, /= 6.4 Hz), 0.70 3H, d, /=
6.6 Hz); 3C-NMR (151 MHz, DMSO-ds, 300 K) & 172.3, 171.3, 168.9, 168.3, 155.6 (q, J = 32.4 Hz),
136.0, 128.7,127.9, 127.5, 116.4 (q, J=289.4 Hz), 65.1, 62.5,47.7,45.7, 45.6, 37.0, 30.9, 25.6, 24.1,
23.7,23.5,19.7, 18.7; YF-NMR (565 MHz, DMSO-ds, 300 K) & -66.54; HRMS (ESI-Orbitrap) m/z
caled for Ca7H33F3N4Os [M+H]* 571.2738, found 571.2728.
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5. Installation of Tfa-MecLeu to bulky EtVal and nPrVal at N-term
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To a Fmoc-Asp-pyrro bounded resin (0.392 mmol/g, 3.0 g, 1.176 mmol) in a filter reaction vial,
CH,Cl, (30 mL) was added for swelling at rt for 45 min, then removed. The resin was washed with
DMF (21 mL, 3 times). Then, 2.0% DBU/DMF (21 mL) was added, and the mixture was shaken at rt
for 10 min. The resulting resin was washed with DMF (21 mL), a solution of DIPEA/HOAt/DMF
(0.51 mL/0.41 g/21 mL), and DMF (21 mL, 4 times). To the resulting resin, an elongation cocktail
(premixed of 0.60 M Fmoc-Val-OH/0.375 M HOAt/DMF (9.0 mL) and 0.71 M DIC/DMF (10.8 mL))
was added, and the mixture was shaked at 40 °C. for 4 h. The resin was washed with DMF (21 mL, 4

times) and CH>Cl, (21 mL, 6 times). The obtained wet resin was dried under reduced pressure at rt for

5 days.

To the resulting resin, CH>Cl, (30 mL) was added for swelling at rt for 15 min, then removed. The
resin was washed with DMF (21 mL, 4 times). Then, 2.0% DBU/DMF (21 mL) was added, and the
mixture was shaken at rt for 10 min. The resulting resin was washed with DMF (21 mL), a solution of
DIPEA/HOAt/DMF (0.51 mL/0.41 g/21 mL), DMF (21 mL, 2 times), and THF (21 mL, 6 times). To
the resulting resin, a solution of NsCl (1.04 g, 4 equiv.)/ 2,4,6-collidine (1.5 mL, 10 equiv.)/THF (21
mL) was added. The mixture was shaken at 40 °C. for 2 h. Then the mixture was washed with THF
(21 mL, 4 times) and CH>ClL, (21 mL, 6 times). The obtained wet resin was dried under reduced

pressure at rt for 24 h.
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To the prepared Ns-Val-Asp(OTrt(2-Cl) resin)-pyrro (0.392 mmol/g, 1.5 g, 0.588 mmol) in a filter
reaction vial, THF (10 mL) was added for swelling at rt for 15 min, then removed. To the resin, a
solution of triphenylphosphine/THF (771 mg, 5.0 equiv./10 mL), ethanol (0.34 mL, 10 equiv.), and
DIAD (0.63 mL, 5.0 equiv.) were added. The resulting resin was shaken at 40 °C. for 2 h. Then the

resin was washed with THF (10 mL, twice). Additionally, the same procedure was repeated once.
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Then the resin was washed with THF (10 mL, 4 times), and CH>Cl, (10 mL, 6 times). The obtained

wet resin was dried under reduced pressure at rt for 24 h.
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To the prepared Ns-Val-Asp(OTrt(2-Cl) resin)-pyrro (0.392 mmol/g, 1.5 g, 0.588 mmol) in a filter
reaction vial, THF (10 mL) was added for swelling at rt for 15 min, then removed. To the resin, a
solution of triphenylphosphine/THF (771 mg, 5.0 equiv./10 mL), 1-propanol (0.44 mL, 10 equiv.),
and DIAD (0.63 mL, 5.0 equiv.) were added. The resulting resin was shaken at 40 °C. for 2 h. Then
the resin was washed with THF (10 mL, twice). Additionally, the same procedure was repeated once.
Then the resin was washed with THF (10 mL, 4 times), and CH>Cl, (10 mL, 6 times). The obtained

wet resin was dried under reduced pressure at rt for 24 h.

L

00 N F ] Q
CE\S;NI(H\AO . N%LIW“\*O
o R (o] B o]
X

R O =_.0
NO, \n/ O
(o]
(R = Et, nPr) (R = Et, nPr)

To the prepared Ns-EtVal-Asp(OTrt(2-Cl) resin)-pyrro (0.388 mmol/g, 200 mg, 0.0776 mmol) or Ns-
nPrVal-Asp(OTrt(2-Cl) resin)-pyrro (0.386 mmol/g, 200 mg, 0.0772 mmol) in a filter reaction vial,
THF (1.4 mL) was added for swelling at rt for 15 min, then removed. The resin was washed with NMP
(1.4 mL, 3 times). To the resin, a solution of DBU (0.075 mL, 6.5 equiv.)/NMP (0.70 mL) and a
solution of 1-dodecanethiol (0.24 mL, 13 equiv.)/NMP (0.70 mL) were added. The mixture was shaken
at 40 °C. for 2 h. The resin was washed with DMF (1.4 mL, 6 times). To the resulting resin, the
prepared oxazolone of Tfa-cLeu-OH (1.4 mL) was added. The mixture was shaken at 50 °C. for 72 h.
The resin was washed with DMF (1.4 mL, 6 times) and CH»Cl; (1.4 mL, 6 times).

Solid phase elongation with the obtained oxazolone (S9, 21 in manuscript) without solvents.
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(R= Et, nPr) (R= Et, nPr)

To the obtained Tfa-cLeu-EtVal-Asp(OTrt(2-Cl) resin)-pyrro (0.0776 mmol) or Tfa-cLeu-nPrVal-
Asp(OTrt(2-Cl) resin)-pyrro (0.0772 mmol) was swelled with CH>Cl, (2.0 mL, room temperature, 15
min). Then the resin bounded peptide was washed with DMF (1.4 mL x 4). To the resin, a solution of
TMGN (20 equiv.)/DMF (2.8 mL) and a solution of Mel (81 equiv.)/DMF (2.8 mL) were added, then
shaken at 40 °C for 2 h. The resin was washed with DMF (0.70 mL x 4). After the protocol, the
obtained resin was washed with DMF (1.4 mL x 4) and CH»Cl, (1.4 mL x 4), then dried under reduced
pressure.

To confirm the conversion, a part of the obtained resin was picked and treated with TFE/CH,Cl, (1:1),
and the resulting solution was analyzed by LCMS.

The resin was treated with 2.0 mL of TFE/ CH2Cl, (1:1) with DIPEA (24 uL) solution for 2 h. The
eluted solution was collected in the test tube, and resin was washed with 1.0 mL of CH,Cl, twice and
DMF (4.0 mL). The solution was evaporated under reduced pressure, purified by a reversed-phase

column (C18, 30 g, 0.10%FA MeCN / 0.10%FA H>0), and lyophilized to obtain the compound.

Tfa-MecLeu-EtVal-Asp-pvrro (The peptide cleavaged from 17a)
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11.0 mg, 24% yield; white solid; "H-NMR (600 MHz, DMSO-ds, 300 K) § 12.34 (1H, bs), 7.80 (1H,
d,J=7.6Hz), 4.81 (1H, dd, J = 14.1, 7.8 Hz), 3.85 (1H, s), 3.50-3.43 (2H, m), 3.28-3.21 (2H, m),
3.11 3H, s), 2.65 (1H, dd, J = 16.2, 8.1 Hz), 2.47-2.26 (4H, m), 2.00-1.92 (1H, m), 1.89-1.70 (5H, m),
1.67-1.55 (4H, m), 1.59 (2H, d, J = 8.6 Hz), 0.96 (3H, t, J = 7.0 Hz), 0.87 (3H, d, J = 6.0 Hz), 0.75
(3H, d, J = 6.2 Hz); 3C-NMR (151 MHz, DMSO-ds, 300 K) & 172.0, 171.8, 169.8, 168.0, 155.8 (q, J
= 34.9 Hz), 116.1 (q, J = 288.8 Hz), 73.5, 66.9, 47.1, 45.6, 45.5, 36.4, 34.7, 30.5, 26.3, 25.5, 24.7,
23.6,20.5, 19.0, 13.1; 'YF-NMR (565 MHz, DMSO-ds, 300 K) & -68.70; HRMS (ESI-Orbitrap) m/z

calcd for Co4H33F3N4Os [M+H]" 535.2738, found 535.2732.

Tfa-MecLeu-nPrVal-Asp-pyrro (The peptide cleavaged from 17b)

26



O
’) @) OH
N\)LH 0
P N
O

10.6 mg, 27% yield; white solid; "H-NMR (600 MHz, DMSO-ds, 300 K) & 12.46 (1H, bs), 7.77 (1H,
d, J=6.8 Hz), 4.81 (1H, dd, J= 14.2, 7.9 Hz), 3.84 (1H, bs), 3.51-3.43 (2H, m), 3.28-3.21 (2H, m),
3.12 (3H, s), 3.03-2.93 (2H, m), 2.65 (1H, dd, /= 16.1, 8.2 Hz), 2.44-2.25 (4H, m), 2.01-1.92 (1H, m),
1.89-1.70 (5H, m), 1.68-1.53 (4H, m), 1.47-1.36 (1H, m), 1.33-1.23 (1H, m), 0.87 (3H, d, /= 6.2 Hz),
0.77 3H, t, J = 7.2 Hz), 0.75 (3H, d, J = 6.6 Hz); 3C-NMR (151 MHz, DMSO-ds, 300 K) 6 171.9,
171.8,169.7,168.0, 155.9 (q, J=33.8 Hz), 116.0 (q, J=287.9 Hz), 73.6, 48.8, 47.1, 45.6, 45.5, 36.5,
34.6,30.62,30.59, 26.3, 25.4, 24.7, 23.6, 20.9, 20.5, 19.0, 10.9; F-NMR (565 MHz, DMSO-ds, 300
K) 8 -68.83; HRMS (ESI-Orbitrap) m/z caled for C2sHaoF3N4Os [M+H]* 549.2895, found 549.2890.
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6. Preparation of LUNA18 analogue containing MeAib-MeVal motif

Elongation of Tfa-Aib-OH

(22, prepared by SPPS) 23

The solid supported Fmoc-MeVal-D-3-MeAbu(OTrt(2-Cl) resin) (0.0343 mmol x 12, already swollen
by SPPS for MeVal elongation) was washed with DMF (0.70 mL x 3) and deprotected with 2.0%
DBU/DMF (0.70 mL, rt) using an automated Intavis Multipep RSi peptide synthesizer. The resin in
the reaction vessel was washed with DMF (0.70 mL x 4). A solution of Tfa-Aib-OH (5.0 equiv.) in
DMF (0.30 mL) and a solution of 10% DIC in DMF (0.36 mL) were mixed and transferred to the
reaction vessel. The reaction vessel was kept at 40 °C for 20 h and 2.2 h. Then, the resin in the reaction
vessel was washed with DMF (1.2 mL x 3). The obtained resin was washed with CH2Cly, (1.25 mL x

2) and dried under reduced pressure.

On-resin N-methylation
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23 24
To the obtained Tfa-Aib-MeVal-D-3-MeAbu(OTrt(2-Cl) resin) (0.0343 mmol x 12) was swelled with
CH,Cl, (1.0 mL, room temperature). Then the resin bounded peptide was washed with DMF (1.0 mL
x 4). To the resin, a solution of P;-tBu (3.0 equiv.)/DMF (0.18 mL) and a solution of Mel (20
equiv.)/DMF (0.18 mL) were added, then shaken at 40 °C for 40 min. After the protocol, the obtained
resin was washed with DMF (1.0 mL x 4) and CH»Cl; (1.0 mL x 4), then dried under reduced pressure.

To confirm the conversion, a part of the obtained resin was picked and treated with TFE/CH,Cl, (1:1),
and the resulting solution was analyzed by LCMS.

Tfa-group removal
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To the obtained Tfa-MeAib-MeVal-D-3-MeAbu(OTrt(2-Cl) resin) (0.0343 mmol x 12) was swelled
with CH2Cl, (1.0 mL, room temperature, 30 min). Then the resin bounded peptide was washed with
THF (0.70 mL x 4). To the resin, THF (0.50 mL), MeOH (0.25 mL), and 2.0 M NaBH4/triglyme (0.25
mL) were added, then shaken at rt for 40 min. The resin was washed with MeOH (0.70 mL, 1 min x
4). After the protocol, the obtained resin was washed with CH,Cl, (0.70 mL x 4), then dried under
reduced pressure.

To confirm the conversion, a part of the obtained resin was picked and treated with TFE/CH,Cl (1:1),
and the resulting solution was analyzed by LCMS.

SPPS, cleavage from resin, cyclization, and purification
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25

SPPS, cleavage from resin, cyclization and purification were conducted using 25 according to the
general procedure (ref. J. Med. Chem. 2022, 65, 13401-13412, and its supporting information) for
the syntheses of N-Me-rich cyclic peptides to obtain 26 (67.1 mg, 13% yield).

LUNAI18 analogue containing MeAib-MeVal motif (26)
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white solid; HRMS (ESI-Orbitrap) m/z calcd for Ce3HosCIF3N 1101 [M+H]* 1276.7082, found
1276.7068.
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7. Comparison examples

7-1. Attempt of Fmoc-MeAib elongation by the general method
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Pas Fmoc-MeAib-OH

The solid supported Fmoc-MeVal-Asp(OTrt(2-Cl) resin)-pyrro (100 mg, 0.478 mmol/g) was swelled
with CH2Cl, (1.0 mL, room temperature, 45 min). Then the resin bounded peptide was washed with
DMF (0.70 mL x 3) and deprotected with 2.0% DBU/DMF (0.70 mL, rt, 5 min). The resin in the
reaction vessel was washed with DMF (0.70 mL x 4). A solution of 0.60 M Fmoc-MeAib-OH/0.38
HOALt in NMP and a solution of 0.71 M DIC in DMF were mixed at a ratio of 1:1.2. Then the resultant
mixture (0.66 mL) was transferred to the reaction vessel. The reaction vessel was shaken at 40 °C for
2.5 h. Then the resin in the reaction vessel was washed with DMF (0.70 mL x 4). To confirm the
conversion of the reaction, Fmoc-Gly-OH capping was conducted. A solution of 0.60 M Fmoc-Gly-
OH/0.38 HOAt in NMP and a solution of 0.71 M DIC in DMF were mixed at a ratio of 1:1.2. Then
the resultant mixture (0.66 mL) was transferred to the reaction vessel. The reaction vessel was shaken
at 40 °C for 2.5 h. The obtained resin was washed with CH»Cl,, and dried under reduced pressure.

A part of the obtained resin was picked and treated with TFE/CH,Cl, /DIPEA (1:1:0.015), and the
resulting solution was analyzed by LCMS. The desired compound (Fmoc-MeAib-MeVal-Asp-pyrro)

was not observed.

J1 000157-006-001-SQDO1 FAQ5 Fmoc-Gly capping 3: Diode Array
) 0.75 Range: 4.944e+1
4.0e+13 463812 Area
= Time Height Area Area%
3.0e+1—§ 0.75 37944248 463812.06 100.00
5 2.0e+1d
< E
1.0e+1—§ N

2000 020 040 = 080 080 100 120 = 140
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7-2. Attempt of Fmoc-MeAib elongation by triphosgene-mediated method
(ref. Angew. Chem. Int. Ed. 2002, 41, 2307-2309)
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Fmoc-MeAib-OH

The solid supported Fmoc-MeVal-Asp(OTrt(2-Cl) resin)-pyrro (100 mg, 0.478 mmol/g) was swelled
with CH2Cl, (1.0 mL, room temperature, 45 min). Then the resin bounded peptide was washed with
DMF (0.70 mL x 3) and deprotected with 2.0% DBU/DMF (0.70 mL, rt, 5 min). The resin in the
reaction vessel was washed with DMF (0.70 mL x 4) and THF (0.70 mL x 4). Fmoc-MeAib-OH (3.5
equiv.) was added to a triphosgene/THF solution (0.40 mL; 1.15 equiv. triphosgene). 2,4,6-collidine
(0.063 mL; 10 equiv.) was added to the solution (collidinium chloride was precipitated). A solution of
DIPEA (0.065 mL, 8.0 equiv.) in THF (0.40 mL) was added to the resin, immediately followed by the
addition of the suspension. The mixture was shaken at rt for 3 h. The resulting resin was washed with
THF (0.70 mL x 4) and then DMF (0.70 mL x 4). To confirm the conversion of the reaction, Fmoc-
Gly-OH capping was conducted. A solution of 0.60 M Fmoc-Gly-OH/0.38 HOAt in NMP and a
solution of 0.71 M DIC in DMF were mixed at a ratio of 1:1.2. Then the resultant mixture (0.66 mL)
was transferred to the reaction vessel. The reaction vessel was shaken at 40 °C for 2.5 h. The obtained
resin was washed with CH,Cl,, and dried under reduced pressure.

A part of the obtained resin was picked and treated with TFE/CH>Cl, /DIPEA (1:1:0.015) at rt for 15
min., and the resulting solution was analyzed by LCMS. The desired compound (Fmoc-MeAib-
MeVal-Asp-pyrro) was observed in only 27%.
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7-3. Attempt of installation of MeAib to MeVal at N-term by 4 step processes
(Fmoc-Aib elongation, replacement of Fmoc into Ns, N-methylation by Mitsunobu reaction, and Ns

removal)

Fmoc removal
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The solid supported Fmoc-MeVal-Asp(OTrt(2-Cl) resin)-pyrro (0.464 mmol/g, 100 mg) was swelled
with CH2Cls (1.0 mL) at room temperature for 30 min. The resin was washed with DMF (1.0 mL x 2).
To the resin, 2.0% DBU/DMF (0.70 mL) was added, and the mixture was shaken at room temperature
for 10 min. Then the resulting resin was washed with DMF (0.70 mL x 4). A solution of 0.60 M Fmoc-
Aib-OH/0.38 oxyma in NMP and a solution of 0.71 M DIC in DMF were mixed at a ratio of 1:1.2.
Then the resultant mixture (0.66 mL) was transferred to the reaction vessel. The reaction vessel was
shaken at 50 °C for 15 h. The same elongation protocol was repeated twice (2°¢: 50 °C for 24 h, 3": 50
°C for 20 h). The unreacted N-term was capped with Z-Gly-OH. Then the resin in the reaction vessel
was washed with DMF (0.70 mL x 4) and CH>Cl, (0.70 mL x 4).

The obtained resin was swelled with CH>Cl (1.0 mL) at room temperature for 30 min. The resin was
washed with DMF (1.0 mL x 2). To the resin, 2.0% DBU/DMEF (0.70 mL) was added, and the mixture
was shaken at room temperature for 10 min. Then the resulting resin was washed with DMF (1.0 mL
x 3) and THF (1.0 mL x 4). To the resin, a solution of 2,4,6-collidine (0.062 mL, 10 equiv.)/THF (0.35
mL) and a solution of 2-nitrobenzenesulfonyl chloride (41 mg, 4.0 equiv.)/THF (0.35 mL) were added,
and the resulting mixture was shaken at 40 °C for 2 h. The resin was washed with THF (1.0 mL x 3)
and CH,Cl, (1.0 mL x 4). The same nosylation process was repeated twice (2"4: 40 °C for 16 h, 37: 40
°C for 21 h). The unreacted N-term was capped with Z-Gly-OH.

The obtained resin was swelled with CH>Cl (1.0 mL) at room temperature for 20 min. The resin was
washed with THF (1.0 mL x 4). To the resin, a solution of triphenylphosphine (61 mg, 5
equiv.)/methanol (0.019 mL, 10 equiv.)/THF (0.70 mL) and DIAD (0.045 mL, 5.0 equiv.) was added,
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and the resulting mixture was shaken at 40 °C for 30 min. The resin was washed with THF (1.0 mL x
4) and CH>Cl, (1.0 mL x 4), and dried under reduced pressure.

The obtained resin (Ns-MeAib-MeVal-Asp(OTrt(2-Cl) resin)-pyrro, 50 mg) was swelled with CH2Clo
(0.50 mL) at room temperature for 20 min. The resin was washed with NMP (0.50 mL x 4). To the
resin, a solution of DBU (0.017 mL, 5.0 equiv.)/NMP (0.35 mL) and a solution of 2-mercaptoethanol
(0.016 mL, 10 equiv.) were added, and the resulting mixture was shaken at room temperature for 1 h.
Then the resin was washed with NMP (0.50 mL x 4) and CH,Cl, (0.50 mL x 4), and dried under
reduced pressure.

A part of the obtained resin (~5 mg) was picked and treated with TFE/CH>Cl, /DIPEA (1:1:0.015) at
rt for 15 min., and the resulting solution was analyzed by LCMS. Although the desired compound (H-
MeAib-MeVal-Asp-pyrro, TM) was observed, the purity of the obtained crude product was low as

shown below.

J0-8QD1cHhFADS - . . i 3. Diode Array
peptide derived impurities Range- 6.803
J 098 107
0.25 ¥ ¥ 056 072 081
0.34 m
Nt W™
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7-4. Attempt of on-resin N-methylation of Tfa-Aib at N-term by Mitsunobu reaction
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O-methylated de-Tfa

29

The solid supported Tfa-Aib-MeVal-Asp(OTrt(2-Cl) resin)-pyrro (3 g, 0.381 mmol/g) was swelled
with THF (21.0 mL, room temperature, 15 min). To the resin, a solution of triphenylphosphine (1.50
g, 5.0 equiv.)/THF (21.0 mL), methanol (0.462 mL, 10 equiv.) and DIAD (1.13 mL, 5.0 equiv.) were
added. The mixture was shaken at 40 °C. for 2 h. The same procedure was repeated twice. The resulting
resin was washed with THF (21.0 mL x 4) and CH>Cl, (21.0 mL x6). The obtained resin was dried
under reduced pressure.

A part of the obtained resin was picked and treated with TFE/CH,Cl, (1:1) at rt for 15 min., and the
resulting solution was analyzed by LCMS.

The resin (1 g) was treated with 10.0 mL of TFE/ CH2Cl; (1:1) for 15 min. The eluted solution was
collected in the flask, and the resin was washed with 5.0 mL of CH,Cl, twice. The volatiles were
evaporated under reduced pressure to obtain the crude product (43.0 mg).

The O-methylated product formed in the reaction was unstable and therefore impossible to isolate by
column chromatography. Consequently, detailed NMR studies ('3C, *C-dept135, COSY, HSQC,
HMBC, NH-HMBC, ROESY, NOESY, 19F, CF-HMQC, CF-HMBC) were conducted on the mixture
of crude reaction products to determine the structure. The structure of O-methylated product was
confirmed by 2D-NMR analysis. In particular, it was verified by the '3C chemical shift of introduced
Me group at 66.5 ppm and the '’N chemical shift of nitrogen of generated imidate moiety at 271 ppm.
NMR data of the crude corroborated the major product was an O-methylated compound, and the minor
product was an N-methylated product. The target mass ([M-H] 493) was observed from 2 peaks (0.68
min and 0.77 min). Compared to the authentic sample of N-methylated target compound, the peak at
0.68 min was the desired N-methylated compound. Therefore, another peak at 0.77 min was supposed
to be O-methylated product. Meanwhile, the peaks with less than 1% UV area derived from de-Tfa
product and Tfa-Aib-MeVal-Asp-pyrro were also observed at 0.50 min and 0.64 min, respectively.
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The peptides cleavaged from 29
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29

white solid; "TH-NMR (600 MHz, DMSO-ds, 300 K) O-methylated compound: & 8.20 (1H, d, J= 7.6
Hz), 4.73-4.69 (1H, m), 4.63 (1H, d, /= 11.2 Hz), 3.81 (3H, s), 3.55-3.40 (2H, m), 3.28-3.23 (2H, m),
2.79 (3H, s), 2.65 (1H, dd, J=16.8, 7.7 Hz), 2.36 (1H, dd, /= 16.4, 6.3 Hz), 2.15-2.05 (1H, m), 1.90-
1.71 (4H, m), 1.39 (3H, s), 1.35 (3H, s), 0.89-0.84 (3H, m), 0.72 (3H, d, J = 6.6 Hz); N-methylated
compound: 6 7.78 (1H, d, /= 8.2 Hz), 4.75 (1H, td, J = 8.4, 5.2 Hz), 4.61 (1H, d, J= 13.5 Hz), 3.55-
3.40 (2H, m), 3.27-3.24 (2H, m), 3.11 (3H, s), 2.73 (3H, s), 2.69 (1H, dd, /= 16.6, 8.9 Hz), 2.31 (1H,
dd, J=16.6,5.1 Hz), 2.15-2.05 (1H, m), 1.90-1.71 (4H, m), 1.43 (3H, s), 1.41 (3H, s), 0.89-0.84 (3H,
m), 0.70 (3H, d, J = 6.6 Hz); 3*C-NMR (151 MHz, DMSO-ds, 300 K) O-methylated compound: &
173.1, 171.7, 169.2, 167.8, 143.5, 116.1*, 66.5, 61.6, 60.8, 47.4, 45.6*, 45.5%,35.7, 31.6, 26.6, 26.5,
25.8,25.5,23.6,19.3, 18.3; N-methylated compound: 6 171.9, 171.1, 168.7, 167.5, 154.7 (q, J=35.5
Hz), 116.0%, 63.3, 61.9, 47.2, 45.6*, 45.5%, 35.8, 30.6, 29.7, 25.5, 25.4, 23.5, 22.5,22.4, 19.6, 18.4;
F-NMR (565 MHz, DMSO-ds, 300 K) O-methylated compound: 8 -66.49; N-methylated compound:
6 -68.37; HRMS (ESI-Orbitrap) O-methylated compound: m/z calcd for CiH34F3N4sO¢ [M+H]"
495.2425, found 495.2422; N-methylated compound: m/z calcd for C21H34F3N4Og [M+H]" 495.2425,
found 495.2418.

*assigned by CF-HMQC

3.81
66.5 (o] 1.39 1.35 2.79
N br265 br266 316

463
*116.1 N\l 173.1 616
f 169.2

r1435

2.1 3.55-3.40 3.28-3.23
085 258 072  sg 45,5 311

2.09
19.3 18.3 29.7

070 254 084
18.4 19.6

1.90-1.80 1.81-1.71
255 23.6
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3. Diode Array
077 _ Range: 1.317e+1
e Ti Haght A .ﬂ?m:;
3 e g ea  Area
N-methylated 050 268171 201378 08
504 0.63 064 171553 1272 37 0.5
3 1208 068 5016393 TO208.05 28.0
O-methylated
0.0 " y
1| Tfa-Aib-MeVal-Asp-pyrro e
000 020 040 060 080 100 120 140
J1000525-045 sqdaa0s_lot2-1 g-15min cleavage-evapo wo DIPEA 2: Scan ES-
0.80 493.38:
100+ 1.44¢et
=
0.mM
0 "'|""|""|""|""|""|'"A"l'"'|-"'|-"'|-'-'r-'-'|-'-'|
-0.00 0.20 0.40 0.60 .80 1.00 1.20 1.40
J1000525-045 sqdaals_lot2-1 g-15min cleavage-evapo wo DIFEA 2. Scan ES-
0.52 3583.33:
o
0.62
o LN AL B LA I LU AL I ILILL LS IS LSS L LI L LR
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
J1000525-048 sqdaald5 lot2-1 g-15min cleavage-evapo wo DIPEA 2. Scan ES-
00 0.68 479.38:
1007 3.82e¢
L] &
O T ..,‘:J...l‘_..l‘:. rrrreTTTTTTTTRTTTTTTTTTTTYT TIME
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40



7-5. Attempt of Fmoc-MecLeu elongation to EtVal at N-term by triphosgene-
mediated method
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: H o s H (b
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N
O 9 9,
O. 0N OH
9 B

The solid supported Ns-EtVal-Asp(OTrt(2-Cl) resin)-pyrro (100 mg, 0.392 mmol/g) was swelled with
THF (1.0 mL, room temperature, 15 min). Then the resin bounded peptide was washed with NMP
(0.70 mL x 3) and deprotected with a solution of DBU (0.029 mL, 5.0 equiv.)/1-dodecanethiol (0.093
mL, 10 equiv.)/NMP (0.70 mL). The mixture was shaken at 40 °C. for 2 h. The resin in the reaction
vessel was washed with NMP (0.70 mL x 4) and THF (0.70 mL x 6). Fmoc-MecLeu-OH (50.1 mg,
3.5 equiv.) was added to a triphosgene/THF solution (0.40 mL; 1.15 equiv. triphosgene). 2,4,6-
collidine (0.052 mL; 10 equiv.) was added to the solution (collidinium chloride was precipitated). A
solution of DIPEA (0.053 mL, 8.0 equiv.) in THF (0.40 mL) was added to the resin, immediately
followed by the addition of the suspension. The mixture was shaken at rt for 3 h. The resulting resin
was washed with THF (0.70 mL x 4) then DMF (0.70 mL x 4). To confirm the conversion of the
reaction, Fmoc-Gly-OH capping was conducted. A solution of 0.60 M Fmoc-Gly-OH/0.38 HOAt in
NMP and a solution of 0.71 M DIC in DMF were mixed at a ratio of 1:1.2. Then the resultant mixture
(0.66 mL) was transferred to the reaction vessel. The reaction vessel was shaken at 50 °C for 24 h. The
obtained resin was washed with CH»Cl,, and dried under reduced pressure.

A part of the obtained resin was picked and treated with TFE/CH>Cl, /DIPEA (1:1:0.015) at rt for 15
min., and the resulting solution was analyzed by LCMS. The desired compound (Fmoc-MecLeu-

EtVal-Asp-pyrro) was not observed at all.

1.4min, 35C
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8. NMR spectra
Tfa-Aib-OH (S1)
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Tfa-(Me)Abu-OH (S2)
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Tfa-(Me)Cha-OH (S3)
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Tfa-(Me)Leu-OH (S4)
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Tfa-cLeu-OH (S5)
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Tfa-(Me)Phe-OH (S6)
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Tfa-(Me)Val-OH (S7)
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EXREF 0.00 ppm
F 0.1
RGAIN 87
38
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DFILE_ fid
© orxo © owodtm—on_r— COMNT  Fmoc-(Me)Val-OH
& BB R SSBTRISIRRS DATIM  2023-06-20 23:38:13
8 SeadpeaRte
OBFRQ 100.62 MHz
‘ %w ‘ & / W OBSET 3.83 KHz
OBFIN 5.93 Hz
POINT 32768
FREQU 24038.46 Hz
SCANS 1024
ACQTM 1.3631 sec
PD 2.5000 sec
PW1 10.00 usec
IRNUC
CTEMP 268 ¢
SLVNT  DMSO
EXREF 0.00 ppm
BF 1.00 Hz
RGAIN 195
1
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%ggG-OG—ZO 23:53:57

376.44 MHz
262144
75000.00 Hz
128
3.4953 sec

3.0000 sec
18.00 usec

269 ¢

-30.40 ppm
0.30 Hz
195




Tfa-(Me)Ser(Me)-OH (S8)
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DFILE_ fid
2 w OPNDITDOLDL o COMNT  Tfa-(Me)Ser(Me)-OH
> S RRIBBNG3EIE & 8 DATIM  2023-06-20 14:29:31
o > Bomomepaaaaa — = OBNUC 1H
EXMOD
WAL OBFRQ 400,13 MHz
N OBSET 3.20 KHz
OBFIN 1.04 Hz
POINT 5768
FREQU 8802.82 Hz
SCANS 8
ACQTM 3.7224 sec
PD 3.4000 sec
PW1 10.00 usec
IRNUC
CTEMP 248 ¢
SLVNT ~ DMSO
EXREF 0.00 ppm
F 0.12 Hz
RGAIN 87
o 2
- 8 =
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|
— ooso © womo~dpaoo ~ COMNT  Tfa-(Me)Ser(Me)-OH
§ §§§§ T B2S8BISSR S DATIM  2023-06-21 01:03:40
= Lwon R IBITSPII8 2 g%m%% lgggso
OBFRQ 100.62 MHz
‘ W ‘ \/ %%‘ ‘ OBSET 3.83 KHz
OBFIN 593 Hz
POINT 32768
FREQU 24038.46 Hz
SCANS 1024
ACQTM 1.3631 sec
PD 2.5000 sec
PW1 10.00 usec
IRNUC
CTEMP 268 ¢
SLVNT  DMSO
EXREF 39.45 ppm
BF 1.00 Hz
RGAIN 195
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DFILE fid
) COMNT  Tfa-(Me)Ser(Me)-OH
=Y DATIM  2023-06-21 01:43:51
hd OBNUC 19F
EXMOD zg
OBFRQ 376.44 MHz
OBSET 9.42 KHz
OBFIN 1.43 Hz
POINT 262144
FREQU 75000.00 Hz
SCANS 128
ACQTM 3.4953 sec
PD 3.0000 sec
PW1 18.00 usec
IRNUC
CTEMP 269 ¢
SLVNT 0
EXREF -30.40 ppm
BF 0.30 Hz
RGAIN 195
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Oxazolone of Tfa-cLeu-OH (S9)
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DFILE_ fid
(0O DO == O O NOLO NI O LD = (OO <00 T OV (N 00O MO O OO O (O M OO W T OO OWODO OMNT I f Tfa-cLeu-OH
85222 et B e e o B VT
BNUC  TH
EXMOD  z¢30
OBFRQ 400.13 MHz
OBSET 3.20 KHz
OBFIN 1,04 Hz
POINT 32768
FREQU 8802.82 Hz
SCANS 8
ACQTM 3.7224 sec
PD 3.4000 sec
PW1 10.00 usec
IRNUC
CTEMP 248¢
SLVNT  CDCI3
EXREF 0.00 ppm
BF 012 Hz
RGAIN 31
&
w
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|
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DFILE_ fid
b RRew o= coon = o COMNT  oxazolone of Tfa-cLeu-OH
& SB=8 LS=2 SS55 s ¥ DATIM  2024-07-03 19:05:01
g it gess NS g = ople 1sc
- ———— ———— EXMOD  zgpe30
‘ OBFRQ 100.62 MHz
\&V \\ H # W/ ‘ OBSET 3.83 KHz
OBFIN 593 Hz
POINT 32768
FREQU  24038.46 Hz
SCANS 256
ACQTM 1.3631 sec
PD 2.5000 sec
PW1 10.00 usec
IRNUC
CTEMP
SLUNT
EXREF 229.46 ppm
BF 1,00 Hz
RGAIN 195
N
| @]
Fe 0
!, F
‘ F
I 1!
! AL
\‘\‘\‘\‘\‘\‘\‘\\\\\PPM
220 200 180 160 140 120 100 80 60 40 20 0

55



¥¥ctomw41032¥Data_Storage¥J1000167-010-001-19FNMRO5_ICON_19F_10¥10¥fid DFILE i
I
COMNT  oxazolone of Tfa-cLeu-OH

E:E DATIM  2024-07-03 18:46:47
by OBNUC  19F
EXMOD zg
OBFRQ 376.44 MHz
OBSET 9.42 KHz
OBFIN 1.43 Hz
POINT 262144
FREQU 75000.00 Hz
SCANS 64
ACQTM 3.4953 sec
PD 3.0000 sec
PW1 18.00 usec
IRNUC
CTEMP 269¢
SLVNT CDCI3
EXREF -30.40 ppm
BF 0.30 Hz
RGAIN 195
| @]
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Oxazolone of Tfa-Aib-OH (S10)
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DFILE
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C

BF
RGAIN

fid
oxazolone of Tfa-Aib-OH
2024-07-03 19:09:13

400.13 MHz
3.20 KHz
1.04 Hz
32768

8802882 Hz

3.7224 sec

3.4000 sec
10.00 usec

fid
oxazolone of Tfa-Aib-OH
%%4—06—27 17:47:12

zgpg30
100.62 MHz
3.83 KHz
5.93 Hz
32768
24038.46 Hz
256
1.3631 sec

2.5000 sec
10.00 usec
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i
COMNT  oxazolone of Tfa-Aib-OH

-
4 DATIM  2024-07-03 19:19:46
o OBNUC  19F
EXMOD zg
0BFRQ 376.44 MHz
OBSET 9.42 KHz
OBFIN 1.43 Hz
POINT 262144
FREQU 75000.00 Hz
SCANS 64
ACQTM 3.4953 sec
PD 3.0000 sec
PW1 18.00 usec
IRNUC
CTEMP 269 ¢
SLVNT  CDCI3
EXREF -30.40 ppm
BF 0.30 Hz
RGAIN 125
F o]
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Tfa-MeAib-MeVal-Asp-pyrro (The peptide cleavaged from 11aa)

¥¥Ctomwe01182¥nmrdata¥data¥ebiharaa¥nmr¥241008 J1000

fid
COMNT  Tfa-MeAlb-MeVal-Asp2-pyrro-OH
DATIM  2024-10-09 13:02:40

QOBNUC

EXMOD 2§30

OBFRQ 600,13 MHz
OBSET 4.80 KHz
OBFIN 1.04 He
POINT 65536
FREQU 1315789 Hz
SCANS

ACQTM 49807 sec
PD 20000 sec
PW1 8.00 usec
IRNUC

CTEMP 248¢
SLVNT  DMSO

EXREF 0.00 ppm
BF 0.12Hz
RGAIN 1l
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DFILE  fid
o= | - po— COMNT  Tra-MaAlb-MsVel-Asaz-pyrro-OH
B8%% ot e R e 8 DATM 2028100821 2988
2553 SENRSINRISLHESERLRISERS P
B fr s ST T — = EXMOD  zgn;
0BFRO 15091 MHz
0BSET 240 KHz
v \ RARYY OBFIN 784 He
R ! 'Y/ PONT 65536
I (Nl QU T
ACOTH 18350 sec
20000 sec
PW1 12.00 usec
RNUC
CTEMP 8¢
SLYNT
EXREF 000 ppm
F 2
RGAN 101
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OFILE_ fid
COMNT  Tra-MeAlb-MeVak-Asp-Dyrre
DATIM  2024-10-09 130637
O0BNUC 187
EXMOD  z¢
0BFRO 564,62 MHz
0BSET 981 Khz
0BFN
POINT 131072
FREQU  131578.95 Hz
SCANS 1§
Acatm 0:9961 ssc
) 50000 se¢
PW1 1100 usec
IRNUC
CTEMP 288 ¢
SLVNT  DMSO,
EXREF 1651 ppm

13 1.00 Hz
ROAN ol

Al
@

>
>

F 0.0

10.0

60

T
0.0

ppm

F1 - Acquisition paraseters
o 600,138 iz
PIDRES 1284204 un
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Tfa-MeAib-MeVal-MeAsp-pyrro (The peptide cleavaged from 12)
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RGAIN

fid
Tfa-MeAib-MeVal-MeAsp2-pyrro-OH
2024-10-17 21:08:28

2230
600.13 MHz
4.80 KHz
1.04 Hz
65536
13157.89 Hz
16
4.9807 sec

2.0000 sec
8.00 usec

248¢
DMSO

0.00 ppm

01112 Hz

fid
Tia-MeAib-MeVal-MeAsp2-pyrro-OH
2024-12-22 12:42:26

13c

250430
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784 Hz
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35714.29 Hz
2048
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2.00 Bz
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¥¥Ctomwe01182¥nmrdata¥da

DFILE  fid
o COMNT  Tfa-MoAlb-MeVai-MeAsp-pyrro
£ DATIM  2024-10-17 21:12118
OBNUC  18F
EXMOD 2
0BFRQ 564,62 MHz
OBSET 991 KHz
0BFIN 9,
PONT 131072
FREQU 131578.95 Hz
SCANS 16
ACQTM 09961 sec.
PO 50000 sec.
PW1 1100 uses
IRNUC
CTEMP 4B ¢
SLYNT  DMSO
EXREF 1651 ppm
BF 1.0
RBAN 01

m M
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Tfa-MeAib-D-MeVal-Asp-pyrro
¥¥Ctomwe01182¥nmrdata¥data¥ebiharaa¥nmr¥250107_J1000525-050-001%10¥fid DFILE fid
e ~ooons® COMNT  Tro-MoAib-D-MeVal-Asp2-pyrro-OH
i385 2% Sl N 4 PR 1] DATIM  2025-01-07 15:33:30
__________________ S383389 OBNUC

EXMOD 2

30
0BFRQ 600.13 MHz
0BSET 4.80 KHz
~ O0BFIN 1.04 Hz
POINT
FRI

65536
EQU ‘31517689 Hz

SCANS

ACQTM 4.9807 sec
PD 2.0000 sec
PW1 8.00 usec
IRNUC

CTEMP 249¢
SLVNT  DMSO

EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 1

o ol dd
= s == 3 AR -
5 8 33 ?gnqo H o
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PPM
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i
SIne om0 P34 oo wow oo o COMNT  Tfa-MeAib-D-MeVal-Asp2-pyrro-OH
R83T =8N 258 23 =22 [PREzTITdne 8 DATIM ~ 2025-01-07 17:51:43
Sr2% 8333 =ees gz 598 [Bgges s oo 1sc
sEE2 eeel ptetee e = = EXMOD  zgpg30
0BFRQ 150.91 MHz
0BSET 9.40 KHz
OBFIN 7.84 Hz
POINT 65536
FREQU 35714.29 Hz
SCANS 2048
AGQTM 1.8350 sec
D 2.0000 sec
PW1 12.00 usec
IRNUC
I CTEMP 248¢
SLVNT ~ DMSO
EXREF 0.00 ppm
BF 2.00 Hz
RGAIN 101
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Tfa-Me(Me)Abu-MeVal-Asp-pyrro (The peptide cleavaged from 11ba)

DFILE fid
COMNT  Ta-Me(Me) Abu-MaVal-Asp2-pyrro-OH
DATIM  2024-10-08 1857:22
OBNUG
EXMOD 2630
OBFRQ 600,13 MHz
OBSET 480 KHz
QOBFIN 1.04 Hz
POINT 65536
FREQU  13157.89 Hz
SCANS 16
ACOTM 4.9807 sec
PD 2.0000 sec
PW1 8.00 usec
IRNUC
CTEMP 248¢
SLVNT  DMsO
EXREF 00 ppm
BF 0.J2He
RGAIN 1
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DFILE  fid
- COMNT  Tta-MeiMe) Abu-MeVal-Asp2-pyrro-OH
2 g DATIM  2024-10-09 D4:40:67
2 2 NUC 130

EXMOD  2gog30

OBFRO 15091 MHz

OBSET 940 KHz

OBFIN 784 Hr

65536

FREQU 3571420 Wz

SCA 2048

ACOTM 18350 ssc

20000 ssc
PW1 12.00 usec
NUC

CTEMP e

SLVNT  DMSD

EXREF 10.00 ppm

BF 200 Hz

RGAN ol
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DFILE

MP
SLVNT
EXREF

BF
RGAIN

fid
Tta-Me(Me) Abu-MeVal-Asppyrro
2024-10-08 13:46:14
9F
564.62 MHz
991 KHz

131072
13157;%95 Hz
09961 sec

50000 sec
11.00 uses

248
DMSO,
1651 ppm
1.00 Hz
101




Tfa-Me(Me)Cha-MeVal-Asp-pyrro (The peptide cleavaged from 11ca)

¥¥CtomweD1182¥nmrdata¥data¥eblharaa¥nmr¥241008,

O D D N © B S D!
SRR SSERTERINEC2SER

fid
COMNT  Tfa-Me(Me)Cha-MeVal-Asp2-pyrro-OH
45111

SERANTESERNeEY 253 DATIM  2024-10-08 0
e ; OBNlC
EXMOD  z¢30
L 0BERQ 600,13 MH:
OBSET T80 KHz
0BFIN 1,04 He
POINT 65536
FREQU 1315780 Hr
SCANS 16
AGOTM  4.9807 sec
0 20000 sec
PWI1 00 usec
RNUC
CTEWP ugc
SLUNT  DMSO
EXREF 000 pom
F 012 Hz
RGAN i

5 8 28
E = ==

DFILE  fid
= aaT COMNT  Tia-Me(Me)Che-MeVsh-Asp2-pyrro-OH
& =73 DATIM  2024-10-09 07:05:06
s i 136

EXMOD  2gpgdd

OBFRO 150,91 MHz

OBSET 940 KHz

OBFIN 784 Hr

POINT 65536

FREQU 3571420 Hz

SCANS 2048

ACOTM 18350 ssc

P 0000 sec

PW 12.00 useo

RNUC

CTEMP 248e

SLYNT  DMSO

EXREF 0.00 pom

BF 00 Hz

RGAN 101
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DFILE_ fid
o COMNT  Tia-Me(Me)Cha-MeVak-Asp-pyira
B DATIM  2024-10-08 1357:09
$ OBNUC F
EXMOD  z¢
0BFRQ 564.62 MHz
OBSET 991 KHz
OBFIN
POINT 131072
FREQU 131578.95 He
SCANS 16
ACQTM 09961 sec
) 50000 sec
PW1 11.00 usec
IRNUC
CTEMP 248¢
SLVNT [
EXREF 1651 ppm
BF 00 Hz
RGAIN 101
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Tfa-Me(Me)Leu-MeVal-Asp-pyrro (The peptide cleavaged from 11da)
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Fl fid
COMNT  Tia-Me(Me)Lou-MeVal-Asp2-pyrro-OH
DATIM ?ﬂM-MH 8 02:07:02

OBNUC

EXMOD  zg

0BFRO 600.13 MHz

OBSET 480 KH:

OBFIN 1.04 Hz

POINT 65536

FREQU 13157 89 Hz

ANS 16

ACOTM 4.9807 sec
] 20000 sec

PW1 8.00 usec

IRNUC

CTEMP 241

SLVNT  DMSD

EXREF 0.00 pom

BF 012 H

RGAIN 1
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PoM
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GOMT  ToeMotMelLou e Val-Aso2 H
) e O L L LD L P e P wmesemncu e o e — 0 a-Mel ou-) al-Asp2-pyrro-Of
it bt g 22ERG 2 DATIM  2024-10-18 042537
i A el g OBNUC 130
e EXMOD  2gpgd0
OBFRG 15001 MHz
OBSET 940 KHz
0BFIN 784 Hiz
POINT 65536
FREQU 3571429 He
SCANS 20i8
ACOTM 18350 sec
PD 2.0000 sec
P 1200 ussc
RNUC
CTEMP %8¢
SLVNT  DMS0
EXREF 0.00 gpm
i 200
RGAIN 01

m m

ij” i !H' IH‘: |

HIL[‘IIII\IIII IHHI\H“L”I\IIIIIIIWL‘IHHHI\ HI\I\IIIWL”IIIHHH TTTTTTTTT \I\\IIIHﬁ‘"\I\HII\IJGIIHHIH TTTTTTTTT Iﬁ"}
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¥¥Ctomwe01182¥nmrdata¥data¥ebibaraa¥nmr¥241017 Ji0

DFILE  fid
COMNT  19F-NMR

ATIM - 2024-10-18 02:11:04
OBNUC  19F
EXMOD  zg
QBFRQ 564,62 MHz
OBSET 891 KH
OBFIN Hz
POINT 131072
FREQU 181578.95 He
SCANS 16
ACATM 09961 sec
PD 5.0000 sec

W1 11.00 usec
IRNUC
CTEMP 248 ¢
SLVNT  DMSO
EXREF 1651 ppm
BF 1.00 Hz
RGAIN 1o

Ll

PPM
H\IIIIHlIIIIHIHJ\IIIIH\I‘LII\HIIIIJ\II\IIIHIIIIIIIHL\IIII\HIII\HIIIILIII\HIIIL\HIIIIH
0 -20 -40 0 B0 -100 -120 -140 -160 -180 -200
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Tfa-MecLeu-MeVal-Asp-pyrro (The peptide cleavaged from 11ea)

¥¥Ctomwe01182¥nmrdata¥data¥ebiharaa¥nmr¥241008_J1000525-018-004¥10¥fid

fid
COMNT  Tfa-MecL eu-MeVal-Asp2-pyrro-OH
DATIM  2024-10-09 03:40:05

1H
EXMOD  zg:

30

0BFRQ 60013 MHz
OBSET 4.80 KHz
OBFIN 1.04 Hz
POINT 65536
FREQU 13157.89 Hz
SCANS
ACQTM 49807 sec
PD 2.0000 sec.
PW1 8.00 usec
IRNUC
CTEMP 249¢
SLVNT  DMsO
EXREF 0.00 pom

F 0.12 Hz
RGAIN 1

3 =3
2 g
3 =
o -
|
1
J L L AL
PPU
14 13 12 1 -1
¥¥Ctomwel! 1BZ¥nnrdstaVdata¥sbiharagynmr¥2
DFILE_ fif
- - COMNT  Tra-MacLau-MaVal-Asa2-pyrro-OH
2 g DATM  2024-10-00 10:28:21
o ] OBNUC  13C
= EXMOD  zgpg3l
| OBFRO 150.91 MHz
Wi | /] ] OBSET 240 KHz
\ o OBFIN 784 Hz
WV EE POINT 65536
Il I I FREQU 3671429 Hz
| SCANS 723
ACOTM 18350 sec
] 20000 ces
W1 12.00 ussc
| IRNUC
CTEMP UBe
SLVNT  DMSO
EXREF 0.00 pom
BF 200 Kz
RGAN 101

”IzL;IIIHIIII;LDH""IHWLOIIIIIIIIIJUIIIHH"JU‘IHHIIIAJ””””-.L;”‘H""JulIIHIIIIJUIIIIIHIIJD"HHIIIELIIIIIIIIIJITT"I
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¥¥Ctamwe01182¥nmirdata¥data¥obiharaa¥nmr¥2 8-004%13¥11d

DFILE  fid

o COMNT  Tfa-MecLeu-MeVal-Asp-ayrro

& DATIM  2024-10-09 114621

% 0BNUG

i EXMOD 22
0BFRQ 564.62 MHz
0BSET 991 KHz
O0BFIN 36 Hz
POINT 131072
FREQU 13157895 Hz
SCANS 16
ACOTM 0.9961 sec
PD 50000 sec
PW1 1100 usee
IRNUC
CTEMP e
SLVNT  DMSO
EXREF 1651 ppm

F 100 H

REAN 101

m M

PPM
TTTTTTTTT

\I\II\I\IlI\II\II\IJIHI\I\I\ \\I\I\I\Ii\\l\\l\l\ I\II\I\IILI\I\I\II\ \I\I\II\IL\I\IHI\IL
0 -20 -0 50 -100 120 -140 -160 0

-180 -200
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Tfa-Me(Me)Phe-MeVal-Asp-pyrro (The peptide cleavaged from 11fa)

¥¥Ctomwe01182¥nmrdata¥data¥ebiharas¥nmr ¥ 241008 J1000525-018-005¥10¥fid

fid
COMNT  Ta-Me(Me)Phe-MeVal-Asp2-pyrro-OH
DATIM  2024-10-09 11:25:07

OBNUC
EXMOD 2630
GBFRQ 600,13 MHz
OBSET 480 KHz
QBFIN 1,04 Hz
PONT 65536
FREQU 1315789 Hr
| SCANS 16
ACOTM 49807 sec
PD 20000 seo
PW1 8.00 usec
IRNUG
CTEMP 8¢
SLVNT  DMsO
EXREF 0.00 ppr
BF 0.12 Hz
RGAIN 1

-

= o H 2 =

5 g 8 g3 EEE L EREEE
s a - - - = /g3 e

- ~F {I‘ﬁ v | O (R A

| I
|
1 iU i U "
1 13 12 " 10 -1

fid
Ta-Me(Me)Phe-MeVal-Azp2-pyrre-OH
2024-10-09 16:46:52

13¢

383
821
62
25
82
45
B25
645
547
407
269
Fom
1
00
41
13
9
78
16
43
21
0.000
o
]
=
=

Srnome OBNUC
EXMOD  zgnz30
OBFRQ 1501 MHz
OBSET 940 KHz
OBFIN 784 He
PONT B5536
FREQU 3571429 Wz
SCANS 2048
ACOTM 18350 see
0000 sec
P 12.00 usec
IRNUC
CTEMP u8c
SLVNT  DMsO
| EXREF 0.00 ppm
! 00 Kz
RGAM 101

”IgIII”HIIg,LD‘HIHHI‘LJH”IIH‘MIH‘”Iuﬂ””l‘”uu‘l””‘H‘.L;)H‘HIIHEJUIIIHHIIJGHIHHH‘I.DHHIIHI;LIIIHIIHAITT"I
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fid
COMNT  Tia-Me(Me)Phe-MeVal-Asp-pyrra

b DATIM  2024-10-10 054839
OBNUC 19

2 EXMOD ¢
GBFRO © SBAED WH2
OBSET 391 kHz
08FIN 936 e
POINT 131072
FREQU 13157895 He
SCANS
ACOTM 09981 ses
PD 5.0000 sec
PW1 1100 user
IRNUC
CTEMP 290
SLUNT SO
EXREF 1851 pom
B 1.00 Az
ROAM ol

PPM
TTTTTTTTT

"HHIHH_L‘IHIHHI_JUH‘H‘H‘_J’(‘HHIHII_i"IIIH‘H‘_““:IIH‘H‘_ILU‘HHHII_W:HIHH‘_WL”IHIHIH_]LU N
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Tfa-Me(Me)Val-MeVal-Asp-pyrro (The peptide cleavaged from 11ga)

¥¥Ctomwe01182¥nmr data¥data¥ebiharaa¥nmr¥241017_J1000525-018-006¥1 3¥fid

DFILE  fid
MDD NS — (O DI DD DD — I F DG D O LD = (D O O D 0D EI D I O o < = I~ GO~ (D 03 (0 DO (DA = LD 0D & = or O med— oy =4 COMNT  Tfa-Me(Me)Val-MeVal-Asp2-pyrro-04
BR8Ny B B8R I PE R BRr B BRI R RS BN BERYR =S RBINCBRBBRRSRI2BIBISL =538 C2BRBLN-BREBNGES] DATIM  2004-10-17 93:37:50
R D S S e e N N S S S e e B G b R S S e 8 C 88 S8 S B Se B E SR E R R RE R SRR B R S8 8R s nr 0888 3 M

OBNI

EXMOD  zg30

0BFRQ 600.13 MHz
4.80 KHz

OBFIN 1.04 Hz
POINT 65536
FREQU 13157.89 Hz
SCANS 16
ACQTM 4.9807 sec
PD

m m

w B
o 3 0= o3 A
] 8 85 =
B 2 23 =18
- - iz
I i | |
an
| P
PPN
HHHHIHHH\HHHHH\IIIHHHHHHH\HHHHIH\HHHH\HHHIIIHHHH\HHHHHHHI‘HHH\H‘H\H\Hll\HHHH‘H\HHH
1 13 12 1 10 9 8 4 3 2 1 0

¥¥Gromwe01182¥nmrdata¥data¥ebiharaa¥nmr¥ 241017 J1001

018-006¥15%fid

DFILE  fid

= SOMNT  The Medhe)Val eVl Ass2-oyrro-OH

g DATIM  2024-10-18 01:57:00

3 OBNUC  13C
EXMOD 60630
OBFRQ 150.91 MHz
OBSET .40 KHz
OBFIN T84 He
POINT 65536
FREQU ~ 35714.29 Hz
SCANS 2048
ACaTM 18350 sec
PD 20000 sec
PWI 12.00 usec
IRNUG

! CTEMP 248¢
SLVNT  DMSO
! EXREF 0.00 pom
F 200 Bz

RGAIN 101

Wit

IHLGH‘IH”Izl"H‘HI‘,LHHHHHIILHHHHI,L]”IHHH‘LHHIH‘!LHIIIIIH TTTTTTTTT H\HHIIJOI\HHHIQ'UIIHH\Hl\rpﬂ
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wel)1182¥nmrdata¥data¥ebiharas¥ 7410 B-006¥%
DFILE  fid
o COMNT  Tfa-Me(Me)Val-MeVal-Asp-pyrro
& DATIM  2024-10-17 23:42:20
OBNUC  19F
EXMOD  2g
OBFRQ 564.62 MHz
OBSET 8.91 KHz
OBFIN 9.36 Hz
POINT 131072
FREQU 131578.95 He
SCANS 16
ACOTM 09961 s8¢
PO 5.0000 sec
PW1 11.00 usec
IRNUC
CTEMP 248¢
SLVNT  DMSO
EXREF 1651 ppm
F 1.00 Hz
RGAIN 101

m n

PPM
IHIHI\\J\II\IIIHJ\II\II\IIJXII\I\\IHJ\I\III\IIII\HI\IILII\II\IHHIHI\IIL\\IHIHILII\II\II\l
0 -20 -40 0 80 -100 -120 -140 -160 -180 200
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Tfa-Me(Me)Ser(Me)-MeVal-Asp-pyrro (The peptide cleavaged from 11ha)

¥¥Ctomwe01182¥nmrdata¥data¥ebiharaa¥nmr¥241008 J1000525-016-007¥10¥fid

DFILE  fid
NoRononnunsaE ool COMNT  Tfa-Me(Me)Ser (Me)-MeVal-Asp2-pyrro-OH
PERRRTTTIILTIVSRAN 2832 DATIM ~ 2024-10-09 12:47:47

OBNUC 1

EXMOD 230

OBFRQ 600,13 MHz

QBSET 4.80 KHz

QBFIN 104 Hz

PONT 5536

FREQU 1315789 He

SCANS

ACQTM 49807 sec

PD 20000 sec

PWI 8.00 usec

IRNUC

CTEMP 80

SLUNT  DMsO

EXREF 0.00 pom

P 0.12 Hz
RGAIN 1

n

042
N o100
G103

e 105

PPM
14 13 12 il 10 1
¥
DFLE  fid
OMNT  Tia-Me(Me)Ser (Ms)-MeVel-Asp2-ayrro-OH
g DATM  2024-10-09 19:0826
] NUC

EXMOD  zgogdD
0BFRO 15091 MHz

m s S Tk

Vo RIRYIAy OBFIN TBAHz

Vi PV POINT 65536

| ‘ r | FREQU 3571429 He
SCA 2043
ACOTM 18350 sec
PO 20000 sec
PW1 12.00 usec
RNUC
CTEMP 8¢
SLVN
EXREF 0.00 ppm
F 200 Hz
RGAN o

'
IH;IIIH”‘IE‘LUH‘IHI”1Lg|”I‘II‘:Ju“HII‘II]lglI”I‘II‘115:HHIIH‘L;‘II”I‘IIJUII‘”HI‘JulH‘I”qu;;‘IIHHHZL”HHHIJ‘

PPM
T
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¥¥Ctomwel nmrdata¥data¥eblharaa¥nmi

DFILE  fid
- COMNT  Tia-Me(Me)Ser (Me)-MeVak-Asp-pyrro
E 4 DATIM  2024-10-08 125146

OBNUC  19F
EXMOD zeg
0BFRO 564.62 MHz
DBSET 991 KHz
0BFIN
POINT 131072
FREQU 13157895 Hx
SCANS 6
ACOTM 09961 sec

[ 50000 sec
PW1 11.00 usec.
IRNUC
CTEMP 248
SLWNT  DMSO
EXREF 1651 ppm

F 1.00 H
RGAIN 101

m n

"HIHHH_L‘IIHHIH_J[,HHH‘HJ}GHHIHH_LIIHHH‘_“":HHIH‘_IL[,‘IHI‘HI_"GHIHIH‘_WL”IHHIH‘_,L[,‘IHHIT"I:[,G
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Tfa-EtAib-MeVal-Asp-pyrro (The peptide cleavaged from 11ab)

¥¥Ctomwe(1182¥nmrdata¥data¥ebiharaa¥nmr¥241008_J1000525-017-002¥10¥fid

DFILE  fid
BE e oe oS eLa - ENoaoNOBS SmeNees conons BeeneeocsnraunaS COMNT  Tfa-EtAib-MeVal-Asn2-pyrro-OH
32%EﬁﬁﬂﬂﬁsﬁﬁgﬁES%‘Eﬁ::Z§§§9Z£$$$GEBESE???}E%KQ?%%B%%%SEQ&$552Eﬁﬁﬂﬂiﬁﬂﬁﬁﬁﬂﬁgﬁsﬁagﬁﬁ&fﬂEﬁ%Sg gaiw 2024-10-09 13:16:44
EXMOD 830
OBFRQ 600.13 MHz
N OBSET 480 KHz
i OBFIN 1.04 Hz
POINT 65536
FREQU 1315789 Hz
SCANS 16
ACOTM 49807 sec
PD 20000 sec
1 00 u
IRNUC
CTEMP 8¢
SLVNT  DMSO
EXREF 000 pom
012
RGAIN 11

m N

2 g =
I
|
1 JL A
PPM
1 13 12 n 10 8 7 6 5 4 3 2 1 0 1
¥¥Cromwe0 1182¥nmr data¥deta¥ebharaa¥nme ¥ 241008 J1000525-0 ¥11%0d
DFILE fid
2o—o S —— = COMNT  TieEtAlb-MeVal-Asp2-pyrro-OH
T[eER SoRIRAIRL8 e DATIM  2024-10-09 2350:55
BiEzL pEzanTRgs g 20
EXMOD  rgpgdn
OBFRG 15091 Mz
[ [1]] am OBSET 340 Kz
WV WV AN OBFIN T84 H
\ \ |/ POINT 45536
| FREQU 3571429 He
SCANS 2048
ACOTM 18350 sec
PO 2.0000 sec
PW1 12.00 v
IRNLC
CTEMP 8.
SLVNT  DMSD
EXREF 000 ppm
B 200 Hz
RGAIN 101

-
z
gz:_

o
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828nmrdata¥data¥ebiharaa¥nmr¥241008 10

¥¥Ctomwe

g

DFILE_ fid
COMNT  Tia-EtAlb-MeVa-Asp-nyrra
DATIM  2024-10-08 13:2050
OBNUC  19F
EXMOD z¢
OBFRQ 564.62 MHz
OBSET 891 KHz
OBFIN 9.36 Hz
POINT 131072
FREQU 131578.95 Hz
SCANS
ACATM 09961 sec
PD 50000 sec

W1 11.00 usec
IRNUC
CTEMP 24B¢
SLVNT  DMSO
EXREF 1651 ppm
BF 1.00 Hz
RGAIN 101

o
o
I

(]IIIIIIIIIJ”IIIIII\HJ“\HHHHJ‘H\HHHH_L]IIIIIIIII_m[:IIHHHJLU\HHHH
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Tfa-nPrAib-MeVal-Asp-pyrro (The peptide cleavaged from 11ac)

¥¥Ctomwe01182¥nmrdata¥data¥ebiharaa¥nmr¥241017_J1000525-017-004¥%10¥fid

fid
o ~—ss COMNT  Tfa-nPrAlb-MeVal-Asp2-pyrro-OH
DATIM  2024-10-17 15:31:34

30
| 111 GBFRG °° 600.13 MH2
‘%%7
f POINT 3

65536
FREQU 131517685 Hz

SCANS

ACaTM 4.9807 see
PD 2.0000 sec
PW1 8.00 usec
IRNUC

CTEMP 248¢
SLVNT  DMSO

EXREF 0.00 pom
BF 0.12 Hz
RGAIN 1

M

- =3 o @ we = @ o
3 g = 3 85 =Eee 2
s 2 &8 E b = g
- 4 - B il 1 _
| I
| J | | ILJU\J Uity
A |
PRI
TTTT T T T T TI I T I T I T T T T T T T [ TT T I T T T T TTTTTT T TTIT T T I TTTTTTTTT \\HHH\‘\\HIIIII|I\HHH\‘H\HHH‘HHH\H
i 13 12 1 10 9 8 7 6 5 4 3 2 1 0
¥Ctommwe01182¥nmrdata ¥da 2¥12¥7id
DFILE_ fid
T —— [ COMNT  Tra-nPrAR-MoVal-Asp2-pyrro-OH
BESE 588§ £89F GATM  2024-10-17 150255
comm mmee = o
=RRE 2222 = EXMOD  2gped0
OBFRQ 150.91 MHz
\ 11]] \ | OBSET 9.40 KHz
A/ \/ Vo O0BFIN T84 He
/ Y Vil POINT 65536
| | FREQU 3571429 He
SCANS 337
ACaTM 18350 sec
PD 2.0000 sec
W1 1200 usec
IRNUC
CTEMP 2486
SLVNT  DMSO,
EXREF 3953 ppm
BF 200 Hz
REGAN io1

PPM
TTTTTTTTTI[TITT

\I\Il\IIIHIII IIIHIII\LIHHIH\LIHHIH\LI\HIHHLHIIIHII TTTTTTTT T[T I I T I T I T [TTTITT 11T
220 200 180 160 140 120 100 80 60 40 20 0
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¥¥Ctomwe01182¥nmrdata¥dat

F

PEM
TTTTTTTTT

UIIIIIIIII,JUHHHIII,J(,IHHHH{L]HIIIIIII,JU

-100 -1

!

&3

] ,W:IHHH!L[‘IIIIHH‘,,L[

0 -200

fid
Tia-nPrAb-MeVal-Asp-pyrro
?’g?#—lﬂ—T 71535:34

564.62 MHz
991 KHz
9.36 Hz

131072
131578.95 Hz
11.00 usee

24,
DMSD,
1651 ppm
1,00 Hz
o1



Tfa-allylAib-MeVal-Asp-pyrro (The peptide cleavaged from 11ad)

¥¥Ctomwe01182¥nmrdata¥data¥ ebiharaa¥nmr¥241008_41000525-017-003¥ 1 0¥fid

DFILE_ fid
COMNT  Tfa-AllylAib-MeVal-Asp2-pyrro-OH
DATIM  2024-10-09 13:31:41
OBNUC  TH
EXMOD  2£30
OBFRQ 600.13 MHz
OBSET 4.80 KHz
OBFIN 1.04 Hz
PONT 65536
FREQU 13157.89 Hz
SCANS 16
ACQTM 4.9807 sec
Po 20000 sec

W1 00 usec
IRNUC
CTEMP 248¢
SLVNT  DMSO
EXREF 0.00 ppm
BF 0.12Hz
RGAIN 1

m

- F|
1
| ‘
PPy
i 13 12 11 10 9 8 7 6 5 1 3 2 1 0 -
¥Clomwe 1
BT T AbyatrMeVal-Asnz-pirr-oH
e - - e ot @ — oo e Al m e e @ e = 2 AllyIATo-MeVal-Asp2-pyrr

3BEE RBZI 8 g R DR T PR - P § DATIM  2024-10-10 D211:52

~rEh  BEID 3 gsrgd 2 3 OBNUG  T3G

mmEE o EEmE = ===== EXMOD  z¢030
DBFRO 15091 MHz

Uy i UL ot ki

" \/ \[1// {AN OBFIN 184 Ko

ALY Y [/ VN POINT 65536

I m | FREQU  95714.20 He
SCANS 2048
ACaTH 18350 se
1) 20000 sec
PW1 12.00 s
IRNUC
CTEMP 8¢
SLVNT  DMSO
EXREF 0.00 ppm

200 He

REAN 101
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¥¥Ctomwe(1182¥nmrdata¥data¥eblharaa¥n;

5442

n

n

PPM
TTTTTTTTT

”I\I\II\I\J“I\I\III\I-JUII\I\II\IJX]II\I\I\\I-iu

TTTTTTTTT
-100

-1

!

0

&5

-140

\I\II\I\I-IL[:\I\II\I\

!

)

-200

Bl
RGAIN

fid
Tia-AllylAib-MeVal-Asp-pyrro
2024-10-09 133534
19F
564.62 MHz
991 KHz

9.36 Hr
131072
131578.95 Hz
0.9961 sec
5.0000 sec
11.00 usec
24B¢
DMSO,
1651 ppm
H;

1.00 Hz
101




Tfa-BnAib-MeVal-Asp-pyrro (The peptide cleavaged from 11ae)

01182¥nmrda

1017_J1000525-017-005¥10¥fid

=82 S-we

o

P
BB

0.13
v 0.80

— A

0.02

¥¥Ctomwe01182¥nmrdata¥data¥ebiharaa¥nmr¥ 241017 J

o

166.302

&

W

TE2SorE

i = cdedoi e

i

_mﬂm_wu_w%_m,c.mh_h

\IIL\IIII\\II \IIII\IIIL\I\II\II
220 200 180

IL:I\ TTTTT :lJ TTTTT \\:L

TTTTTTTTT
)

100

80
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PPM
TTTTTTTITTTITITTTTT II\IIII\IJI\\III\\I TTT
60 40 0 0

fid
Tta-BnAib-MeVal-Asp-pyrro-OH
2024-10-17 16:10:42

2830
600.13 MHz
4.80 KHz

fid
Tia-BnAib-MeVal-Asp2-nyrra-Ok
?0%4—10—1 718:28:40

2gpe3l
150.91 MHz
940 KHz
7.84 Hz
65536
35714.29 Hr
2048
1.8350 sec.

2.0000 sec
1200 usec

24B¢c
DMSQ,
39.53 ppm
200 H2
101



¥¥Clomwed1182¥nmrdata¥data¥ebiheraa¥nmr¥241017 J10

fid
COMNT  Tra-BnAl-MeVat-Asp-pyrro
DA B14:46

x TIM  2024-10-17 1
] OBNUC  19F

EF EXMOD zg
QBFRQ 564.62 MHz
OBSET 991 KHz
QBFIN .
POINT 131072
FREQU 131578.95 Hz
SCANS 16
ACOTM 08961 sec

D 5.0000 sec

PW1 11.00 usec.
IRNUC
CTEMP 248 ¢
SLWNT  DMSO
EXREF 1651 ppm
BF 1.00 Hz
RGAN 101

FEM
IIIIIIII\iHHHI\\J\\\\\Illlllll\\\\\\i\IHIIIII\HIIIII\LHHHIIIIIII\HHLIIIHHHL\IIIIIIII
0 -0 -40 ] 60 -100 120 -180 -160 -180 -200
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Tfa-MecLeu-EtVal-Asp-pyrro (The peptide cleavaged from 17a)

¥¥Ctomwe01182¥nmrdata¥data¥ebiharaa¥nmr¥241008_J1000525-019-001%12¥fid

agseszaesoon oo, e oo O NNOOVOnTCLET S ~zoLoo®
one a9 r3gzeszeenscrays: rgzeooene®
§8zoS2 et eIngt T58 et b e e R R P R S P R
o+ <

031
0

5 100

- 06F

L.

14 13 12 n 10 9 8 1 6 5 4 3 2 1 0
¥¥ClomweD1182¥nmrdeta¥dala¥ebharea¥nme¥24 1008 J1000525-018-001¥13¥1id

DT OBEE e E e Do oo — @

fp et b e e e L
b iy byl e e

i ()

73501
0.000!

— 118859

88

EXMOD
RO

OBSET
DBFIN

fid
Tha-MecLeu-nPrVak-Asp2-pyrro-OH
2024-10-09 140721
2630
600.13 MHz
4.80 KHz
1.04 Hz
65536
13157.89 Hz
49807 sec

fid
Tie-MecLeu-EtVal-Asp2-pyrro-0H
ggé&—m-w 04:23:13

2gped0
150.91 MHz
940 KHz
184 Hz
65536
35714.20 Hz
2048



¥¥Ctomwel1182¥nmrdata¥data¥ebiharaa¥nn

DFILE_ fid
- COMNT  Ta-MecLeu-EtVal-Asp-pyrro
E DATM  2024-10-08 1411:14
g OBNUC 19
F EXMOD  z¢

0BFRQ 564,62 MHz

0BSET 991 KHr

0BFI

POINT 131072

FREQU 13157895 He

SCANS 16

ACOTM 0.9961 sec

PD 5.0000 sec

PW1 11.00 usec

IRNUC

CTEMP B

SLYNT  DMSO

EXREF 1651 ppm

BF

RGAN 101

PEM
IIIHHIIJIH\IIHIJIIHHIII(L\HIIIIHJIHH\HIII\III\HLIIIHHIII\HIIII\LIIHHIIIL\HIIIIH
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Tfa-MecLeu-nPrVal-Asp-pyrro (The peptide cleavaged from 17b)

¥¥Ctomwe01182¥nmrdate¥date¥ebiharaa¥nmr¥241008_J1000525-019-002¥ 1 2%fid

RESs BREER Dt &3 R RE RN R IRRR BB SARGSRERREESES2

023
]
\ o0
12

o

14 13 12 n 10 9 8 1 6 5 4 3 2 1 ]
¥¥ClomweD1182¥nmedata¥data¥ebharaa¥nmr¥241008 J1000525-019-002¥1541id
g2z pIEerasEazEatpmaceounToner F
ot 5 = i e R o o divacs R o

s

TTT[TTTTTI I T I T I T I T T T T I T T T T T T T T T T T I T I ITITTT T TITTTTTTTT IIHIIHIlI\IHI\II
i 60 40 20 0
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PPM.
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90

fid
Tfa-MecLeu-nPrVak-Asp2-pyrro-OH
2024-10-09 14:21:26
H
2630
600,13 MHz
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The peptides cleavaged from 29

C:¥Users¥182489¥ Downloads¥1DNMR (1)¥1DNMR¥10¥fid

\.I.\ \.\.\.\ I.\.\ \.\-\-I \.\.\ \-\-J.\ \.\.\ \-\.\.\ \.\.

- i
016
0.33

| 0.28

DFILE fid
COMNT  The peptides cleavaged from 29
DATIM ~ 2025-01-15 10:54:47
0BNUC
EXMOD 730
0BFRQ 600.13 MHz
0BSET 4.80 KHz
OBFIN 1.04 Hz
POINT 65536
FREQU 13157.89 Hz
SCANS 16
ACQTM 4.9807 sec
PD 2.0000 sec
PW1 8.00 usec
IRNUC
CTEMP 249¢
SLVNT ~ DMSO
EXREF 0.00 ppm

F 0.J2 Hz
RGAIN 11

o
~
D OH )OL .0 oH
Fic N N\:/I\N ° e N%’N‘:)Lﬁ o
H mMe o A M N

O-methylated N-methylated

o
=1 9 e} ] OH
N o
HzNXr( \)LH F;CJLNB\[rNS)LNéO
o AL H oo A " N7

de-Tfa Tfa-Aib-MeVal-Asp-pyrro
29

92



C:¥Users¥182489¥Downloads¥J1000525-049-002-CNMR.als

[«
0\ s | O OH
Fac)\\N)\(N\,/J\N ke
o A" N

11 DFILE  J1000525-049-002-CNMR.als
AP 10w < oo COMNT  The peptides clsavuged from 29
TRBIIBEESBLY DATIM  2025-01-16 19:0¢

bl OBNUC 13

EXMOD  2gpg30

0BFRQ 150.91 MHz

0BSET 9.40 KHz

OBFIN 7.84 Hz

POINT 65536,

FREQU 3571429 Hz

SCANS 6144

ACQTM 0.0000 sec

D 0.0000 sec

PW1 10.00 usec

IRNUC

CTEMP 248 ¢

SLUNT  DMSO

EXREF 0.00 ppm

BF 1.00 Hz

RGAIN 101

N\)I\/¢H

Meo/\

O-methylated N-methylated
Q o
1
B OH 9 W+ 1 © OH
N o
HzNBﬁ‘r \VJI\N 3C)LN>\H’N\)LN o
o A N o A " 0N
| (_7 TN
|
de-Tfa Tfa-Aib-MeVal-Asp-pyrro
29
|
I
|
|
PPM
TTT T I I I T T T T T T T T T T T T T [T T T T T T T I T T T T T T T T T T T T T T T[T T T TTTIT T TTT
220 200 180 160 140 120 100 80 60 40 20 0
C:¥Users¥182489¥Downloads¥ 1DNMR (1)¥1DNMR¥15¥fid DELE
osou—wn—o QoM T pepices Sloavaged from 20
2535AN2NY DATM 202501151
BB oSBT B OBNUC
EX L e EXMOD zg
OBFRQ 564,62 MHz
% OBSET 9.91 KHz
OBFIN 9.36 Hz
POINT 131072
% FREQU  131578.95 Hz
SCANS 16
ACQTM 0.9961 sec
D 5,0000 sec
PW1 11.00 usec
IRNUC
CTEMP 29¢
SLVNT ~ DMSO
EXREF 16.51 ppm
BF 1,00 Hz
RGAIN i01
(i?
s
r | /¢
&
W N
- Q
g
119 de-Tfa Tfa-Aib-MeVal-Asp-py
o 29
PPM
TTTTTTITT T T I T I T T T T I T I T T T TT T I T T T T T T T I T T T T T T T T T T I T I TT T T T I T TTTTITTITTITTTTTITTTT I
0 -20 -40 -60 -80 -100 120 -140 -160 -180 200

93



niik 24

-dept135 [M30 (D:\nmrdata}

13C-dept135
CONS_ 13

TFSGZT—

EDETZOT—

90

110 100

120

130

140

T
150
niik 24

160

T
170
{D:\nmrdata)

T

180

190

T

DQF_NUS DMSO

v-

20 210 200
_cos

CONS

DQF-COSY

J

Lo

A

=

8.5
9.0
ppm

80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 05 0.0

85

9.0




ESgC
ICONS_HSQC_NUS DMSO {D:\nmrdata} niik 24
- A,l_gﬂ.}""UL_h ppm

70

80

- 100

-110

- 120

- 160

90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 00 ppm

HMBC
ICONS_HMBC_NUS DMSO {D:\nmrdata) niik 24

E100

F120

JL
o

140

160

180

B 200

220

10 9 8 7 6 5 4 3 2 1 0 ppm

95




CE-HMQC
TCON5_CF-HMQC DMSO {D:r\nmrdata] niik 24

1

ki

e-"

- 100

=110

- 120

- 130

- 140

- 150

=~ 160

=170

- 180

-50 -55

CF-HMBC
ICONS_CF-HMBC DMSO (D:‘nmrdata} niik 24

T
75 -80 -85

ppm

ppm

AL

I

100

120

140

160

180

200

220

=50 -55

T
70

96

ppm




EASY-ROESY
ICON5_ROESY-EASY DMSO [D:\nmrdata] niik 24

Ak
-

90 85 80 75 70 65 6.0 655

NOESY DMSO (D:\nmrdata] niik 24

l

T T T T T T T T T T T T T T T T T T 9.0

97



NH-HMBC
ICONS_NH-HMBC_NUS DMSO {D:\nmrdata} niik 24
T \—‘; ppm

1]

- S0
|. 100

I " ol
! 9

(150

200

250

(300

(- 400

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm

98



