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1. Reagents & Instruments

Unless otherwise noted, chemicals were purchased from Sigma Aldrich, J&K Chemical,
or Energy Chemical and were used without further purification. Protected Fmoc-amino
acids and coupling reagents were purchased from Bidepharm and Shanghai Haohong
Scientific Co. TLC were performed on silica gel Huanghai HSGF254 plates and visu-
alization of the developed chromatogram was performed by fluorescence quenching of
UV fluorescence (Amax = 254 nm). Flash chromatography was performed using Silica
gel (200-300 mesh) purchased from Qingdao Haiyang Chemical. Rink-AM amide resin
(0.667 mmol/g) and 2-CI1-Trt resin (0.99 mmol/g) were purchased from Tianjin Nankai
HECHENG. Pd-Gs-XantPhos (98%, Ark Pharm.) was used in the Pd-catalyzed intra-
molecular S-arylation.

NMR spectra were recorded on Bruker AVANCE AV 400 instruments. UPLC-MS anal-
yses were performed with a Dionex UltiMate 3000 connected to a thermo scientific
MSQ PLUS mass spectrometer using Thermo Scientific Hypersil GOLD C18 (1.9 um,
2.1 x 100 mm) or Acclaim RSLC 120 C18 (2.2 ym, 2.1 x 100 mm) UPLC analytical
column. Linear gradients using A: H>O (0.1% HCOOH) and B: MeCN (0.1% HCOOH)
were run over varying periods of time. High-resolution mass spectra (HRMS) were
recorded on a Thermo Q Exactive Focus using ESI. Heating reactions were performed
by heating blocks which purchased from Boost Tech. Co., Ltd., Ltd. Semi preparative
HPLC was carried out on a Dionex UltiMate 3000 using a Thermo Scientific Hypersil
GOLD C18 (5 um, 21.2 x 150 mm) preparative column. Linear gradients using A: H2O
(0.1% HCOOH or TFA) and B: MeCN (0.1% HCOOH or TFA) were run over varying
periods of time. Peptide centrifugation was performed by DM0412 low speed centri-
fuge purchased from DLAB Scientific Co., Ltd. Peptide freeze drying was achieved by
means of VirTis/SP SCIENTIFIC BenchTop Pro.

Analysis on DNA was performed by HPLC/ESI-MS. After reaction, an aliquot of the
reaction mixture solution was diluted (typically a 1 pL aliquot diluted with 40 pL of
water) for LC/MS. Reverse-phase chromatography column (Optimize Opti-Lynx Trap
20 pL, C18AQ-40u) was applied. The sample was eluted [Inject at 4%B, step 90%B at
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0.1 min.,, 1 mL/min flow rate; Solvent A: 0.75%v/v hexafluoroisopropanol
(HFIP)/0.038% v/v triethylamine /5 uM EDTA in deionized water; Solvent B: 0.75%
v/v HFIP/ 0.038% triethylamine /5 uM EDTA in 90/ 10 methanol/ deionized water]

with detection at UV 260 nm.
2. Preparation of linear peptide

All the linear peptides obtained in this work were synthesized following the reported
SPPS procedures!!!

Peptide 1 is taken as an example to give the detailed operation:

N Boc

0]
i.Fmoc-(p-1)Phe-OH H N\)J\ D iii.Fmoc-Trp(Boc)-OH D -
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\@\ vi. TFA/TIPS/H,O
| |

i) 2-CI-Trt resin loading; ii) Fmoc group deprotection; iii) Amino acids coupling; iv) 2-CI-Trt resin cleavage; v) Methyl esterification; vi) removal of PGs.

Scheme S1. Synthesis of linear peptide 1

Preparation of linear peptides 1 from 2-CI-Trt resin:

2-Chlorotrityl chloride resin (1 g, 0.99 mmol, 1.0 equiv) was swelled in 1% DI-
PEA/DCM for 10 min before added into a 25 mL peptide synthesis tube. After sucking
the solvent under vacum, a solution of the Fmoc-(p-I)Phe-OH (620 mg, 1.2 mmol, 1.2
equiv) and DIPEA (1.1 mL, 6.0 mmol, 6.0 equiv) in DCM (20 mL) was added. The
tube was capped and shaken for 1 h at room temperature, then DIPEA (0.53 mL, 3.0
mmol, 3.0 equiv) and MeOH (1 mL) were added. The mixture shaken for another 20
minutes. The tube was then drained, rinsed with CH>Cl, (15 mL). The resin was treated
with 20% piperidine/DMF (15 mL) for 10 minutes followed by thorough washing with
DMF (10 mL) and DCM (10 mL), which was performed twice. A solution of Fmoc-Trp
(Boc)-OH (1.58 g, 3.0 mmol, 3.0 equiv) and Oxyma (0.43 g, 1.8 mmol, 3 equiv) in
NMP (15 mL) followed by DIC (0.51 mL, 3.3 mmol, 3.3 equiv) were added to the resin

and the mixture was shaken for 1 h at room temperature. The resin was then drained
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and rinsed with DMF (2 x 10 mL) and DCM (2 x 10mL). Repeating the coupling and
deprotection steps, peptide chain can be elongated with Phe, Val and Cys successively.
After the completion of peptide elongation, the resin was treated with a solution of
TFE/AcOH/DCM (20 mL, 1/1/3, v/v/v) twice for 1 h each time. The combined solvent
was concentrated in vacuo to give the peptide with a free carboxylic acid group which
was treated with the SOCl; (0.37 mL, 5.0 mmol, 5.0 equiv) in MeOH (25 mL) at 0 °C.
The solution was gradually warmed to room temperature and stirred for 3 hours. After
removing the solvent under vacuum, and the mixture was added the cocktails of TFA/
H>O/TIPS (95:2.5:2.5) for 1 hours. Then the solvents were evaporated at 30 °C and the
crude peptide was precipitated by the addition of cold diethyl ether. After centrifugation
the supernatant was taken out to give the crude peptide which was dried under vacuum.
Finally got 786 mg white solid in 90% yield. All of the products were pure enough for
next cyclization step. For peptides that are not methylated at the C-terminus, Mmt pro-
tected Cys can be used. Mmt can be removed using DCM/TES/TFA (95:3:2).
Preparation of linear peptides from Rink-amide AM resin:

Rink-amide AM resin (1.0 equiv) was swelled in DCM for 10 min and then was added
into a peptide synthesis tube. After sucking the solvent under vacuum, a solution of 20%
piperidine in DMF was added and the tube was capped and shaken for 25 min (15 min
+ 10min). The tube was then drained, rinsed with DCM (2 x 10 mL) and DMF (2 x 10
mL). DIC (3.3 equiv) was added to a freshly prepared solution of the first loading Fmoc
amino acid (3.0 equiv) and Oxyma (3.0 equiv) in NMP (15 mL) and the solution was
stirred under ice-water bath for 5 minutes. Then the clear solution was added to the tube
and shaken for 2 h at room temperature. The tube was then drained, the resin was rinsed
with DMF (2 x 10 mL), DCM (2 x 10 mL). The amount of amino acid loaded on the
resin was then measured by Fmoc determination.

The dry Rink-AM amide resin was treated with a solution of TFA/H>O/TIPS (95:2.5:2.5)
for 2 hours. The solvents were concentrated in vacuo at 30 °C and the crude peptide
was precipitated by the addition of cold diethyl ether. After centrifugation (5 min, 4000

r/min, 25°C) the supernatant was removed to give the crude peptide which was dried
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under vacuum. All of the products were used for next step without any purification.
Coupling amino acids in solution:

To a solution of the crude peptide (1.0 equiv) prepared from 2-Cl-Trt resin, HOAt (1.0
equiv) and HATU (1.0 equiv) in DMEF, the corresponding amino acid derivative (1.1
equiv) and DIPEA (1.1 equiv) were added at 0 °C. Then the reaction mixture was grad-
ually warmed to room temperature and stirred for 6 h. The reaction was quenched with
1 N HCI and extracted with EtOAc. The combined organic phase was sequentially
washed with saturated NaHCO3 and brine, dried over anhydrous Na;SOs . The organic
phase was concentrated in vacuo, the resulting residue was purified by silica gel flash

chromatography to give the desired product.

tr = 9.02 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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HRMS: Caled for CaoHarIN6O7S [M+H']:883.2344; found: 883.2345

'H NMR (400 MHz, 5%MeOD in DMSO) 5 8.42 (d, J = 7.6 Hz, 1H), 8.12 (dd, J =
8.0, 3.5 Hz, 1H), 7.96 (d, J = 8.0 Hz, 1H), 7.78 (d, J = 8.8 Hz, 1H), 7.57 (dd, J = 14.0,
8.0 Hz, 3H), 7.32 (t, J = 8.0 Hz, 2H), 7.25-7.03 (m, 9H), 7.00-6.95 (m, 2H), 4.57 (dd, J
= 9.4, 5.4 Hz, 2H), 4.49-4.34 (m, 2H), 4.09 (dd, J = 8.8, 6.4 Hz, 1H), 3.57 (s, 3H), 3.06
(dd, J = 14.8, 6.0 Hz, 1H), 2.99-2.82 (m, 4H), 2.77-2.65 (m, 2H), 2.64-2.56 (m, 1H),
2.20 (t, J= 8.4 Hz, 1H), 1.87 (s, 3H), 0.70 (dd, J = 6.9, 2.0 Hz, 6H).

3. Optimization of intramolecular C-S arylation reaction

General procedure for optimization of reaction conditions

The linear peptide 1 (88.2 mg, 0.1 mmol, 1.0 equiv), G3-XantPhos catalyst (4.8 mg, 5
mol%), base and solvent were added into a 8 mL glass vial according the specific con-
ditions listed below. The vial was sealed with PTFE cap (air and moisture were not
vigorously excluded). The reaction mixture was stirred at room temperature. 50 pL of
the mixture was taken out. Then 1 mL MeOH was added to dissolve the residue and the
insoluble was removed by filtration with filter membrane (0.2 pm), the filtrate was used
for LCMS analysis.

Evaluation of different solvents
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o Ph
\f HN y H
NH N
o o x Gz-XantPhos (5 mol%) HN, (& I 1
H H H ) i o)
A A A A eoe EGN (15 equ) ) P
S H S H H Solvent (0.025 mM)
(0] \SH (0] \Ph (0] \©\ rt,3 h,air Q_I:I/N
/o

Ac-Cys-Val-Phe-Trp-(p-I)Phe-OMe

Entry Solvent Yield (%)?
1 20% water in THF 74
2 40% water in THF 81
3 60% water in THF 66
4 80% water in THF 40
5 water <10
6 20% water in Acetone 64

[ 7 20% water in CHsCN 82 |
8 20% water in dioxane 30
9 20% water in MeOH <10
10 20% water in EtOH <10
11 20% water in HFIP <10

a: LCMS Yield
Scheme S2

Evaluation of different bases

NH HNE
o o X Gs-XantPhos (5 mol%) HN
H H H Base (1.5 equiv)
\[]/N\_)L'\ITN\_)LN N\_/COZMe
= H = H z 20% water in CH5CN (0. 025 mM)
© Ssu 2 Sen © \©\ ;
A (6]

rt,3 h,air

' “Co,Me
Ac-Cys-Val-Phe-Trp-(p-I)Phe-OMe

Entry Base Yield (%)?
1 EtsN 82
2 4-Methylmorpholine 62
3 TMEDA 57

[ 4 DIPEA 84 ]
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5 DMAP 62

6 TEDA 50
7 K2COs 37
8 PhCOOK 42
9 Cs2C0s3 47
a: LCMS Yield
Scheme S3

The Optimized condition for Pd-catalyzed intramolecular C-S arylation of peptide
1 is: peptide 1 (44.1 mg, 0.05 mmol, 1.0 equiv), G3-XantPhos catalyst (2.4 mg, 5
mol%), DIPEA (26.0 pL, 0.15 mmol, 1.5 equiv), in 20% water in Acetonitrile (2

mL), rt, 3 h.

Linear peptide 1

Gs-XantPhos catalyst

Reaction system

Purified cyclopeptide 2
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Scheme S4. HPLC spectrum of the intramolecular C-S arylation reaction of compound

1 under optimal condition.
4. General procedure for Pd-catalyzed peptide macrocyclization

General condition A:

A mixture of linear peptide substrate (0.1 mmol, 1.0 equiv), G3-XantPhos catalyst
(4.7 mg, 5 mol%), and DIPEA (52.0 uL, 0.1 mmol, 1.5 equiv) in 2 mL of 20% water
in Acetonitrile was stirred in a 8 mL glass vial (sealed with PTFE cap under air
atmosphere) at rt for 3 hours. The reaction mixture was diluted with MeOH (5
mL) and filtered through a pad of celite. The filtrate was concentrated in vacuo
and the resulting residue was purified by silica gel flash chromatography to give
the cyclized product.

General conditions B (heated at 45 °C):

A mixture of linear peptide substrate (0.1 mmol, 1.0 equiv), G3-XantPhos catalyst
(4.7 mg, 5 mol%), and DIPEA (52.0 uL, 0.1 mmol, 1.5 equiv) in 2 mL of 20% water
in Acetonitrile was heated in a 8 mL glass vial (sealed with PTFE cap under air
atmosphere) at 45 °C for 2 hours. After been cooled to room temperature, the re-
action mixture was diluted with MeOH (5 mL) and filtered through a pad of celite.
The filtrate was concentrated in vacuo and the resulting residue was purified by

silica gel flash chromatography to give the cyclized product.

0 \
O

NH

s o

-y
A

TOo,Me

2

Compound 2 was isolated in 72% yield (54 mg) as a white powder under the general

condition A.

S9



tr = 7.61 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C40H46N6O7S [M+H"]:755.3221; found: 755.3220

'H NMR (400 MHz, CD3Cl) § 7.42 (d, J = 7.8 Hz, 1H), 7.32 (dd, J = 10.8, 8.2 Hz,
3H), 7.23-7.14 (m, 4H), 7.08 (dd, J = 23.6, 7.8 Hz, 3H), 7.00-6.89 (m, 3H), 6.78 (d, J
= 6.8 Hz, 1H), 6.61-6.54 (m, 2H), 6.15 (d, J= 7.6 Hz, 1H), 4.78 (t, J = 10.8 Hz, 1H),
4.64-4.48 (m, 2H), 4.23-4.16 (m, 1H), 3.98 (t, J = 6.4 Hz, 1H), 3.77 (s, 3H), 3.46 (dd,
J=13.8,4.7 Hz, 1H), 3.38-3.20 (m, 2H), 3.12 (dd, J = 14.0, 7.8 Hz, 1H), 2.92 (m, 1H),
2.83 (dd, J = 14.2, 10.0 Hz, 1H), 2.56 (dd, J = 13.8, 7.2 Hz, 1H), 2.38-2.27 (m, 1H),
2.24-2.13 (m, 1H), 2.09 (s, 3H), 0.84 (d, J = 6.8 Hz, 3H), 0.72 (d, J = 6.8 Hz, 3H).

13C NMR (101 MHz, DMSO) § 174.27, 172.15, 171.50, 170.33, 170.15, 169.49,
137.62,136.04, 135.23, 133.68, 130.12, 129.89, 129.61, 129.17, 127.87,127.14, 126.11,
123.45, 120.92, 118.39, 118.18, 111.30, 109.84, 58.77, 53.53, 53.06, 52.37, 52.17,
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52.07, 35.08, 31.24, 29.65, 26.52, 25.07, 22.29, 22.05, 18.94, 17.50, 13.90.
I

SH
0 L HN7CO,Me
Ph/\)j\” N\:/go
o /-\
s3

Compound S3 was prepared as a white solid in 92% yield from 2-CI-Trt resin

following the SPPS procedure.

tr = 9.23 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
100 660.01
905
ssé
803 638.15
757
705
655
605
557
505
453

Relative Abundance

403
357
30

405.01
333.09

O ||1 S e o e e ||"\'\ LIS I B s s s B e e B S B B B B | T LI S s s e |
200 250 300 350 400 450 500 550 600 650 700 750 800
m/z

LRMS: [M+H] * 638.15; [M+Na] * 660.01.

'H NMR (400 MHz, AcOD) § 7.77-7.56 (m, SH), 7.43-7.38 (m, 3H), 7.04-6.96 (m,
2H), 6.76 (d, J = 15.8 Hz, 1H), 4.94 (dd, J = 7.4, 5.2 Hz, 2H), 4.43 (d, J = 8.0 Hz, 1H),
3.77 (s, 3H), 3.23-3.16 (m, 1H), 3.14-2.98 (m, 2H), 2.98-2.84 (m, 2H), 0.97-0.90 (m,
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6H).

S 07 >NH
Q)
“’COOMe
3 (25%)

Compound 3 was isolated in 25% yield (13 mg) as a white powder under the general

condition A.

tr = 7.10 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C27H31N30sS [M+Na*]: 532.1877; found: 532.1872
TH NMR (600 MHz, AcOD) & 7.40 (t, J= 11.4 Hz, 4H), 7.27-7.20 (m, 3H), 7.18-7.11

(m, 3H), 6.96 (d, J= 8.0 Hz, 1H), 5.44 (d, J = 4.4 Hz, 1H), 5.38 (d, J = 5.0 Hz, 2H),
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3.82 (s, 3H), 3.67 (d, J= 4.4 Hz, 1H), 3.61 (d, J= 16.4 Hz, 1H), 3.49 (d, J=21.0 Hz,
3H), 1.47 (d, J = 12.8 Hz, 1H), 0.81 (dd, J = 30.2, 6.4 Hz, 6H).

13C NMR (101 MHz, DMSO) § 174.63, 171.28, 169.60, 167.45, 139.08, 136.82,
134.85, 129.47, 128.68, 127.51, 122.01, 57.20, 53.59, 52.04, 51.92, 35.13, 31.26, 26.55,
25.10.

0 0

Y HNJ\f

HN HN
0

D-Cyf [
MeOZC

S4
Compound S4 was prepared as a white solid in 93% yield from 2-CI-Trt resin

following the SPPS procedure.

tr = 7.04 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
100 635.06
95%
905
85
803
753

3 656.96
455

Relative Abundance
w0
T

= NN W oW A
o a o O ?
ol f o b b fs

N
=)
il

3
1l

(=}
11

LAkAA AhbA | T | L I”I'I'|I'T 'VI T h [" il'l LAARL AR | LA R AL LA | T T LARRALRARAS AR Al L | T T LARRAL RARA LA LA | T T T T ™
500 550 600 650 700 750 800 850 900 950 1000
m/z
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LRMS: [M+H] * 635.06; [M+Na] * 656.96.

'H NMR (400 MHz, MeOD) § 7.62 (d, J = 8.0 Hz, 2H), 7.01 (d, J = 8.0 Hz, 2H), 4.71
(dd, J=8.8, 5.6 Hz, 1H), 4.53 (t, J = 6.4 Hz, 1H), 4.42 (q, J= 7.0 Hz, 1H), 4.26 (s, 1H),
3.71 (s, 3H), 3.15 (dd, J= 13.8, 5.4 Hz, 1H), 2.94 (dd, J= 13.8, 9.0 Hz, 1H), 2.89-2.75
(m, 2H), 2.03 (s, 3H), 1.34 (d, J = 7.0 Hz, 3H), 0.98 (s, 9H).

D-Cys
»:O
O
HN HN
2 o 17 AN
S
Qe
bOzMe
4 (63%)

Compound 4 was isolated in 31% yield (17 mg) as a white powder under the general

condition A.

tr = 5.31 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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HRMS: Calcd for C24H34N4O6S [M+H']: 507.2272; found: 507.2271

'"H NMR (400 MHz, MeOD) § 7.23 (d, J = 8.0 Hz, 2H), 7.06 (d, J = 8.0 Hz, 2H), 4.74
(s, 1H), 4.60 (d, J = 7.4 Hz, 1H), 4.27 (dd, J = 14.8, 7.6 Hz, 1H), 4.23 (d, /= 6.4 Hz,
1H), 3.82 (s, 3H), 3.28 (d, J = 13.0 Hz, 1H), 3.20 (dd, J = 15.0, 7.5 Hz, 1H), 2.99 (dd,
J=14.38,10.2 Hz, 1H), 2.57 (t, /= 12.8 Hz, 1H), 2.07 (s, 3H), 1.43-1.39 (m, 3H), 0.92
(s, 9H).

13C NMR (101 MHz, DMSO) & 171.81, 171.74, 170.18, 169.68, 169.21, 136.89,
133.95, 131.07, 130.50, 130.10, 59.62, 55.22, 52.63, 52.54, 52.18, 35.41, 31.73, 29.46,
29.13, 27.00, 26.86, 22.97, 19.16, 19.08.

HS
0] H 0
N
| H H
N / O \\\\KH/N
A8 ml

Compound S5 was prepared as a white solid in 90% yield from 2-CI-Trt resin follow-

S5

ing the SPPS procedure.
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tr = 6.37 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

100 670.38

95
9
85
80
75
70
65
60
55
50
45
40

Relative Abundance

35
30
25
20
15
10

5

0 | LA AR RAAE] RAAR] LA RAAA) RARA! SAA RARM RAAM R LA KA R | rrert oy T Hrrprerepreey | BAAALARAR] LALA) RALL AL RALA) RALA LAAA ALLAI RALE) RALAI ARAM RALM) AAAR RAAA] AAA RAAR) RAAR AA RLLM RAAL RAAL RLAM RAAM RAAH|
500 550 600 650 700 750 800 850 900 950 1000
m/z

LRMS: [M+H] * 670.38.

H NMR (400 MHz, MeOD) 5 8.81 (d, J= 5.2 Hz, 2H), 8.04 (d, J = 4.5 Hz, 2H), 7.60
(d, J = 7.8 Hz, 2H), 7.02 (d, J = 7.9 Hz, 2H), 4.70-4.53 (m, 2H), 4.43 (d, J = 7.6 Hz,
1H), 4.01-3.76 (m, 2H), 3.22-3.04 (m, 2H), 2.97 (t, J= 11.6 Hz, 2H), 1.58 (s, 1H), 1.51
(t,J=7.3 Hz, 2H), 0.85 (d, J= 5.1 Hz, 6H).

7 "N
0] NS
0
HN HN/\<
‘/—ﬁ HN
0 17
S
COOH
5 (69%)

Compound 5 was isolated in 69% yield (37 mg) as a white powder (TFA salt) under the
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general condition A.

tr = 4.11 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C26H31N506S [M+H']: 542.2068; found: 542.2064

'"H NMR (400 MHz, 5%D;0 in DMSO) 4 8.67 (d, J= 5.2 Hz, 2H), 7.81-7.73 (m, 2H),
7.22 (d, J=8.2 Hz, 2H), 7.05 (d, J = 8.2 Hz, 2H), 4.57-4.46 (m, 1H), 4.39 (d, J=4.0
Hz, 1H), 3.79-3.70 (d, J = 15.2 Hz, 1H), 3.46 (t, J = 3.8 Hz, 2H), 3.25 (s, 1H), 3.17-
3.03 (m, 2H), 2.89-2.75 (m, 1H), 1.60-1.46 (m, 1H), 1.45-1.35 (m, 2H), 0.79 (d, /= 6.4
Hz, 6H).

13C NMR (101 MHz, DMSO) & 171.11, 169.39, 168.03, 164.66, 150.75, 141.16,
136.42,133.11, 130.45, 130.11, 121.86, 55.80, 53.37, 51.13, 42.66, 35.58, 31.73, 27.01,
24.51, 23.13, 22.59, 22.54.
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SH O

H
HN H (@]
YU o
O -

CO,Me
S6

Compound S6 was prepared as a white solid in 85% yield from 2-CI-Trt resin follow-

ing the SPPS procedure.

tr = 5.19 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

1004 758.37

957
907
85
80
757
705
657
603
55
50
45

Relative Abundance

405
355
305

m/z

LRMS: [M+H] * 758.37.

II\”H‘I“IIH\‘[III‘\|IIII\[II\III\\II\
500 550 600 650 700 750 800 850

LR Wbl Lo WA R L DA A W] W] |
900 950 1000

'H NMR (400 MHz, AcOD) § 8.68 (s, 1H), 7.60 (d, J = 7.8 Hz, 2H), 7.15 (s, 1H), 7.02

(d, J="7.8 Hz, 2H), 4.69 (s, 2H), 4.47 (t,J = 5.8 Hz, 1H), 4.29 (d, J= 7.0 Hz, 1H), 4.15

(d, J = 6.8 Hz, 1H), 3.68 (s, 3H), 3.33 (s, 1H), 3.25-3.02 (m, 3H), 3.00-2.74 (m, 3H),
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1.34 (d, J= 6.8 Hz, 3H), 0.91 (t, /= 6.0 Hz, 6H).

HNT\
XN

I o O
COzMe
6 (80%)

HN

Compound 6 was isolated in 80% yield (50 mg) as a white powder (TFA salt) under the

general condition A.

tr = 3.91 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C29H3oN707S [M+H"]: 630.2704; found: 630.2701
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IH NMR (400 MHz, MeOD) § 8.29 (s, 1H), 7.34 (d, J = 8.2 Hz, 2H), 7.21 (d, J = 8.0
Hz, 2H), 7.10-7.04 (m, 1H), 4.85 (d, J= 12.4 Hz, 1H), 4.56 (d, J=4.6 Hz, 1H), 4.50 (t,
J =17.4Hz, 1H), 4.39 (q, J = 7.2 Hz, 1H), 3.89 (d, J = 6.6 Hz, 1H), 3.78 (s, 3H), 3.34
(d,J=3.4Hz, 1H),3.21 (d, J= 7.4 Hz, 2H), 3.08 (d, J= 15.2 Hz, 1H), 2.95 (d, J= 10.0
Hz, 1H), 2.80 (t, J = 13.2 Hz, 1H), 2.13-2.05 (m, 1H), 1.34 (d, J = 7.2 Hz, 3H), 1.00
(dd, J = 15.6, 6.8 Hz, 6H).

13C NMR (101 MHz, MeOD) § 172.92, 172.35, 172.03, 171.72, 171.36, 169.62,
135.90, 134.42, 133.39, 130.88, 129.81, 129.62, 118.41, 59.41, 53.25, 53.14, 51.52,
51.39, 48.94, 37.94, 36.13, 29.83, 28.24, 20.97, 18.14, 17.14, 15.55.

SH O I
0 S
N I
H
\n,NH HN
0]
HN @]
H
\ N
W\
O COOH
S7

Compound S7 was prepared as a white solid in 87% yield from 2-Cl-Trt resin follow-

ing the SPPS procedure.

tr = 7.79 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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LRMS: [M+H] * 738.09; [M+Na] * 760.07.

H NMR (400 MHz, MeOD) & 8.38 (d, J = 4.9 Hz, 2H), 7.80 (d, /= 5.1 Hz, 2H), 5.25
(dd, J=7.7,5.5 Hz, 1H), 5.15 (dd, J= 9.0, 4.8 Hz, 1H), 5.11-5.00 (m, 3H), 3.94 (s, 2H),
3.82 (dd, J=13.6, 5.0 Hz, 1H), 3.68 (dd, J= 13.6, 6.7 Hz, 1H), 3.57 (dd, /= 13.5, 5.6
Hz, 1H), 3.46 (dd, J=13.7, 7.9 Hz, 1H), 3.28-3.18 (m, 2H), 2.69 (s, 3H), 2.63-2.53 (m,
1H), 2.04 (s, 3H), 1.98 (d, J = 7.1 Hz, 3H), 1.64 (dd, J = 8.1, 5.4 Hz, 6H).

Compound 7 was isolated in 70% yield (42 mg) as a white powder under the general

condition A.
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tr = 4.64 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C27HzoNsO7S; [M+H']: 610.2366; found: 610.2364.

H NMR (400 MHz, MeOD) § 7.39 (d, J= 8.2 Hz, 2H), 7.20 (d, J = 8.2 Hz, 2H),
4.70-4.54 (m, 2H), 4.41-4.28 (m, 2H), 4.10-3.98 (m, 1H), 3.33 (d, J = 8.8 Hz, 2H),
3.31 (q, J= 1.8 Hz, 2H), 2.83-2.68 (m, 1H), 2.50-2.37 (m, 2H), 2.36-2.25 (m, 1H),
2.06 (d, J= 1.6 Hz, 3H), 2.01 (s, 3H), 1.83-1.68 (m, 1H), 1.30 (dd, J= 7.4, 2.6 Hz,
3H), 0.93 (dd, J = 15.8, 6.8 Hz, 6H).

13C NMR (101 MHz, MeOD) § 174.85, 173.51, 172.80, 171.60, 137.81, 134.82,
132.92, 131.18, 60.20, 55.04, 54.71, 52.99, 39.53, 37.89, 33.73, 30.74, 30.46, 22.33,
19.84, 17.67, 17.27, 15.33.
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OHS © I
S8
Compound S8 was prepared in 70% yield as follows:

CN 1M BF, NH,
|—< >—/ — |—< >—/ —>
THF

HATU HOAT DIPEA Boc< jﬁr /¢
Boce jﬁ( Prepared by 2-CI-Trt resin | Mmt
Cleaved by TFE/AcOH/DCM
Mmt

(1M/3VNI)

95/2.5/12.5, VIVIV)

j*ﬁjiw@

l TFA/H,O/TIPS

Scheme S5

To a solution of 3-iodophenylacetonitrile (1 g, 4.12 mmol) in dry THF (6 mL) at 0 °C
was added dropwise a solution of BH3 (10 mL of 1M solution in THF, 10 mmol) and
was refluxed for 2h. EtOH (4 mL) was added to the mixture under ice-cooling and 1N
HCI-CH30H (6 mL) was added. The mixture was evaporated to give 3-iodophenyle-
thylamine (1.2 g, quantitative), which was used in the next step without purification.
S8-1 was prepared by 2-Cl-Trt resin and cleaved by TFE/AcOH/DCM (1/1/3, V/V/V).
3-iodophenylethylamine was couple with S8-1, following the general amide coupling

procedure to give compound S8 as yellow solid in 70% yield.

tr = 7.37 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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LRMS: [M+H] * 639.17.

H NMR (400 MHz, DMSO) 5 7.60 (d, J = 8.17 Hz, 2H), 7.30-7.10 (m, 5H), 7.00 (d,
J = 8.17 Hz, 2H), 4.45 (s, 1H), 4.27-4.13 (m, 1H), 3.65-3.53 (m, 1H), 3.39-3.18 (m,
4H), 2.99 (dd, J = 13.4, 5.0 Hz, 1H), 2.67 (t, J=7.2 Hz, 2H), 2.59 (dd, J= 13.4, 8.6 Hz,
1H), 1.57-1.45 (m, 1H), 1.35 (s, 3H), 1.24 (s, 3H), 0.81 (dd, J = 17.8, 6.4 Hz, 6H).

S
0 o)
] E)NH
HN N—

H2N\_)§O H /<

Ph

AW

8 (45%)

Compound 8 was isolated in 45% yield (22 mg) as a white powder (TFA salt) under the
general condition A (16 h).

tr = 5.73 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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HRMS: Calcd for C23H33sN4O3S [M+H']: 511.2737; found: 511.2735
'H NMR (400 MHz, MeOD) § 7.48-7.41 (m, 2H), 7.38 (s, 1H), 7.36 (d, J = 2.4 Hz,
2H), 7.34 (s, 1H), 7.30 (d, /= 6.6 Hz, 1H), 7.21-7.17 (m, 1H), 7.05 (dd, /= 7.8, 2.0 Hz,
1H), 4.25-4.19 (m, 1H), 3.95 (t,J = 7.4 Hz, 2H), 3.25-3.14 (m, 2H), 3.12-3.03 (m, 2H),
2.92 (dd, J = 13.6, 8.4 Hz, 2H), 2.75-2.62 (m, 2H), 1.24-1.21 (m, 1H), 1.09 (s, 3H),
0.92 (s, 3H), 0.85 (dd, J=9.8, 6.6 Hz, 6H).

0]

Cys on
’;‘H C terminus
A ]

HN
(0) N
w

Hoy
N
@)

COOMe

S9

Compound S9 was prepared as a white solid in 89% yield from 2-CI-Trt resin follow-

ing the SPPS procedure.
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tr = 8.47 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

LRMS: [M+H] * 663.17; [M+Na] * 685.15.

H NMR (400 MHz, MeOD)  7.60 (d, J = 8.3 Hz, 2H), 7.00 (d, J = 8.2 Hz, 2H), 4.68
(dd, J=9.2, 5.0 Hz, 1H), 4.65 (dd, J = 6.2, 4.6 Hz, 1H), 4.41 (q, J= 7.0 Hz, 1H), 4.19
(d, J=17.0 Hz, 1H), 3.74 (s, 3H), 3.17-3.09 (m, 1H), 2.97-2.84 (m, 3H), 2.14-2.01 (m,
1H), 1.39 (d, J = 7.0 Hz, 3H), 1.08 (s, 9H), 0.95 (dd, J = 10.8, 6.6 Hz, 6H).

Cys on
><F C terminus
0]
HN H

HN,, N
Yy O
17 ©7 NH
S° %ooMe
9 (45%)

Compound 9 was isolated in 45% yield (24 mg) as a white powder under the general
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condition A.

tr = 6.62 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C26H33N4O6S [M+H']: 535.2585; found: 535.2583

'H NMR (400 MHz, CD3Cl) § 7.33 (d, J= 8.2 Hz, 2H), 7.17 (d, J = 8.2 Hz, 2H), 6.63
(d, J=17.8 Hz, 1H), 6.57 (s, 1H), 6.23 (d, J = 8.0 Hz, 1H), 5.97 (d, J = 6.0 Hz, 1H),
4.78-4.72 (m, 1H), 4.59-4.51 (m, 1H), 4.22 (q, /= 6.2 Hz, 1H), 4.16-4.10 (m, 1H), 3.84
(s, 3H), 3.76 (dd, J = 15.0, 4.4 Hz, 1H), 3.52-3.48 (m, 1H), 3.16 (t, /= 12.2 Hz, 1H),
2.83 (dd, J = 12.2, 3.6 Hz, 1H), 2.16-1.94 (m, 2H), 1.34 (d, J = 6.6 Hz, 3H), 1.22 (s,
9H), 0.88 (s, 6H).

13C NMR (101 MHz, DMSO) & 177.54, 171.85, 171.01, 170.87, 170.55, 136.77,
133.97, 131.81, 130.35, 130.12, 59.95, 55.15, 54.11, 52.90, 48.79, 38.47, 31.74, 30.58,
27.70, 27.02, 22.54, 19.43, 18.76.
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Compound S10 was prepared as a white solid in 92% yield from 2-CI-Trt resin fol-

Ph\/\n,NH
0o
s

N\/(f
H
1
lowing the SPPS procedure.

tr = 7.85 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
100 913.18
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LRMS: [M+H] * 913.18.

IH NMR (400 MHz, DMSO) 5 8.48 (dd, J = 20.2, 7.8 Hz, 2H), 8.26 (d, J = 7.8 Hz,
1H), 8.13 (d, J = 7.8 Hz, 1H), 7.85 (d, J = 5.2 Hz, 2H), 7.60 (d, J = 7.8 Hz, 3H), 7.55
(d, J=7.0 Hz, 2H), 7.47 (d, J = 15.6 Hz, 1H), 7.39 (d, J = 6.4 Hz, 3H), 7.24-7.09 (m,

S28



5H), 7.03 (d, J = 7.8 Hz, 2H), 6.71 (d, J = 15.6 Hz, 1H), 4.80-4.67 (m, 1H), 4.65-4.54
(m, 1H), 4.51-4.43 (m, 1H), 4.33 (q, J = 7.6 Hz, 1H), 4.21 (t, J = 7.8 Hz, 1H), 3.58 (s,
3H), 3.10-3.02 (m, 2H), 3.02-2.96 (m, 1H), 2.92-2.82 (m, 3H), 2.76 (q, J = 8.2, 7.2 Hz,
2H), 1.93 (q, J= 6.6 Hz, 1H), 1.69-1.60 (m, 1H), 1.55 (t, J= 7.6 Hz, 3H), 1.38-1.23 (m,
2H), 0.82 (dd, J = 6.6, 4.2 Hz, 6H).

H,oN

L0
10 (60%) CO2Me

Compound 10 was isolated in 60% yield (47 mg) as a white powder (TFA salt) under

the general condition A.

tr = 6.74 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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HRMS: Calcd for C42Hs2NsO7S [M+H']: 785.3691; found: 785.3687

'H NMR (400 MHz, MeOD) & 7.53-7.48 (m, 2H), 7.44 (s, 1H), 7.32 (m, 5H), 7.15-
7.10 (m, 4H), 7.07 (t, J= 7.4 Hz, 2H), 6.95 (t, J/=7.2 Hz, 1H), 6.47 (dd, J = 15.8, 3.2
Hz, 1H), 4.64 (dd, J = 10.0, 4.4 Hz, 1H), 4.59 (dd, J = 6.4, 2.8 Hz, 1H), 4.50 (dd, J =
12.4,3.0 Hz, 1H), 4.22 (dd, /= 7.4, 4.2 Hz, 1H), 3.82 (d, /= 8.8 Hz, 1H), 3.66 (s, 3H),
3.30 (dd, J = 13.2, 9.0 Hz, 1H), 3.19-3.16 (m, 1H), 3.16-3.08 (m, 2H), 2.84-2.75 (m,
1H), 2.73-2.62 (m, 3H), 1.90-1.80 (m, 1H), 1.58-1.49 (m, 1H), 1.45-1.34 (m, 2H), 1.12-
1.04 (m, 1H), 0.89 (t, J= 6.6 Hz, 6H), 0.82-0.75 (m, 3H).

13C NMR (101 MHz, MeOD) § 171.69, 171.18, 166.70, 141.38, 137.30, 135.79,
134.76, 133.61, 130.02, 129.71, 128.90, 128.67, 128.14, 127.55, 126.16, 59.68, 54.45,
53.81, 51.46, 38.95, 36.26, 35.45, 31.28, 29.61, 26.62, 18.16.
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Compound S11 was prepared as a white solid in 94% yield from 2-Cl-Trt resin fol-

lowing the SPPS procedure.

tr = 7.35 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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LRMS: [M+H] * 778.24; [M+Na] * 800.21.

|J‘||| T \‘I‘Ill‘!
750 800 850

m/z

TH NMR (400 MHz, MeOD) § 7.54 (d, J = 3.2 Hz, 1H), 7.05 (dd, J = 8.2, 2.2 Hz, 1H),

6.77 (d, J= 8.2 Hz, 1H), 4.67-4.52 (m, 2H), 4.29-4.16 (m, 2H), 3.97-3.80 (m, 2H), 3.70

(s, 3H), 3.05 (dd, J = 14.4, 6.4 Hz, 1H), 2.98-2.88 (m, 2 H), 2.85 (dd, J = 13.8, 7.0 Hz,
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1H), 2.17-1.98 (m, 1H), 1.87 (d, J = 11.0 Hz, 1H), 1.69-1.51 (m, 1H), 1.24 (s, 9H),

0.99-0.83 (m, 12H).

)
HO 19
HN
o)
MNH
MeOOC
11 (40%)

Compound 11 was isolated in 40% yield (26 mg) as a white powder under the general

condition A.

tr = 6.96 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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HRMS: Calcd for C31H47Ns0sS [M+H']: 650.3218; found: 650.3215

'H NMR (400 MHz, MeOD) 8 7.28 (s, 1H), 6.84 (d, /= 7.0 Hz, 1H), 6.64 (d, J=8.2
Hz, 1H), 4.60 (dd, J= 9.0, 3.0 Hz, 1H), 4.40 (dd, /=9.0, 6.0 Hz, 1H), 4.20 (d, /= 6.2
Hz, 1H), 3.92 (d, /= 6.2 Hz, 1H), 3.76 (d, /= 16.2 Hz, 1H), 3.62 (s, 3H), 3.52 (d, J =
16.4 Hz, 1H), 3.14 (dd, J=14.8, 7.6 Hz, 2H), 3.02 (dd, J = 14.0, 3.4 Hz, 1H), 2.82 (dd,
J=14.0, 9.2 Hz, 1H), 2.10-2.00 (m, 1H), 1.80 (d, J = 7.8 Hz, 1H), 1.45-1.36 (m, 1H),
1.10 (s, 9 H), 1.04-0.98 (m, 1H), 0.91 (dd, J = 6.8, 3.0 Hz, 6H), 0.85-0.77 (m, 6H).
13C NMR (101 MHz, DMSO) § 178.03, 171.61, 171.50, 171.45, 171.01, 169.14,
153.23, 129.52, 128.70, 127.12, 123.68, 114.59, 60.68, 56.64, 54.10, 52.20, 52.03,
43.07, 38.55, 38.19, 36.20, 33.54, 29.88, 27.70, 24.63, 19.65, 18.83, 15.79, 11.69.

Qf
| 0 SH O j/\)\
o
HO | o °
| N NH
MeOOC" ”J\/

$12

|IZ

Compound S12 was prepared as a yellow solid in 94% yield from 2-CI-Trt resin
following the SPPS procedure.

tr = 10.61 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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LRMS: [M+H] * 1247.87; [M+Na] * 1269.80.

TH NMR (400 MHz, MeOD) & 7.82 (s, 2H), 7.09 (s, 2H), 4.61 (t, J = 7.0 Hz, 1H),
4.55-4.45 (m, 1H), 4.22 (d, J = 6.6 Hz, 1H), 4.18-4.11 (m, 1H), 3.81 (dd, J=70.8, 16.8
Hz, 2H), 3.65 (s, 3H), 3.16-2.94 (m, 2H), 2.94-2.75 (m, 2H), 2.11-1,98 (m, 1H), 1.86-
1.74 (m, 1H), 1.66-1.43 (m, 2H), 1.17 (s, 9H), 0.94-0.84 (m, 12H).

12 (44%)
Compound 12 was isolated in 44% yield (49 mg) as a white powder under the general

condition A. The reaction site of thyroxine can be judged by 'H NMR spectrum of S12
and 12.
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tr = 8.05 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C37HasIiNsOoS [M+H']: 1120.0380; found: 1120.0385

'H NMR (400 MHz, MeOD) § 7.57 (d, J = 1.8 Hz, 1H), 7.50 (d, /= 1.8 Hz, 1H), 7.04
(s, 2H), 4.70 (dd, J = 11.0, 4.2 Hz, 1H), 4.29 (d, J = 6.4 Hz, 1H), 3.89 (d, J= 6.6 Hz,
1H), 3.80 (d, J = 15.6 Hz, 1H), 3.74 (s, 3H), 3.64 (d, J = 15.6 Hz, 1H), 3.53 (dd, J =
12.0, 4.2 Hz, 1H), 3.32 (d,J= 8.6 Hz, 1H), 3.26 (d,J= 11.8 Hz, 1H), 3.14 (dd, J=13.8,
3.6 Hz, 1H), 3.06 (dd, J = 13.8, 6.8 Hz, 1H), 2.15-2.04 (m, 1H), 1.86-1.76 (m, 1H),
1.54-1.41 (m, 1H), 1.13 (dd, J = 6.6, 2.6 Hz, 1H), 1.08 (s, 9H), 1.01 (dd, J = 6.9, 4.4
Hz, 6H), 0.97 (d, J = 6.8 Hz, 3H), 0.90 (1, J = 7.4 Hz, 3H).

13C NMR (101 MHz, DMSO) § 177.46, 171.11, 170.80, 170.68, 170.44, 168.88,
147.50, 137.51, 136.75, 135.76, 133.67, 129.62, 128.60, 128.19, 128.00, 127.88,
126.37, 124.92, 92.01, 87.47, 77.70, 62.83, 55.84, 53.23, 51.80, 50.61, 42.45, 29.32,

28.98, 28.78, 28.65, 28.53, 27.19, 26.51, 24.02, 19.20, 18.48, 15.38, 13.92, 11.33.
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Compound S13 was prepared in 88% yield as follows:
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Scheme S6
S13-1 was prepared by 2-Cl-Trt resin and cleaved by TFE/AcOH/DCM (1/1/3, V/V/V).
3-iodobenzylamine was couple with S13-1, following the general amide coupling pro-

cedure to give compound S13 as white solid in 88% yield.

tr = 7.79 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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LRMS: [M+H] * 623.09; [M+Na] * 645.08.
'H NMR (400 MHz, MeOD) § 7.67 (s, 1H), 7.64-7.68 (m, 4H), 7.39 (s, 3H), 7.32-7.18
(m, 1H), 7.15-7.00 (m, 1H), 6.65 (dd, J =26.4, 15.8 Hz, 1H), 5.09-4.99 (m, 1H), 4.98-
4.89 (m, 1H), 4.29 (dd, J = 18.8, 3.0 Hz, 2H), 3.57-3.38 (m, 2H), 3.11 (s, 2H), 3.02-
2.88 (m, 1H), 2.87-2.73 (m, 2H), 2.54-2.38 (m, 2H), 1.51-1.31 (m, 3H).
H
N\ N
H NJ\lf
0 N,(&O Oo;
16
= % NH
Ph @J
13 (41%)

Compound 13 was isolated in 41% yield (20 mg) as a white powder under the general

condition A.

tr = 6.39 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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HRMS: Calcd for C26H30N4O4S [M+H']: 495.2061; found: 495.2056

'H NMR (400 MHz, MeOD) § 7.72-7.49 (m, 4H), 7.47-7.36 (m, 4H), 7.32 (t, J= 7.6
Hz, 1H), 7.21 (d, /= 7.4 Hz, 1H), 6.73 (d, J = 15.6 Hz, 1H), 5.03 (q, J = 6.8 Hz, 1H),
4.80 (d, J = 14.6 Hz, 1H), 4.72 (dd, J = 8.4, 5.0 Hz, 1H), 4.01 (d, J = 14.2 Hz, 1H),
3.81-3.72 (m, 1H), 3.37 (d, /= 5.2 Hz, 1H), 3.28-3.19 (m, 1H), 3.15 (dd, J = 14.6, 8.4
Hz, 1H), 3.09-2.84 (m, 1H), 2.59-2.46 (m, 1H), 2.41 (s, 3H), 1.13 (d, /= 6.8 Hz, 3H).
13C NMR (101 MHz, DMSO) & 170.63, 170.30, 169.61, 164.81, 141.16, 139.65,
134.67, 129.60, 129.51, 128.94, 128.86, 128.17, 127.69, 127.56, 126.38, 121.21, 52.15,
48.26, 41.84, 35.49, 35.08, 34.70, 29.65, 12.99.
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Compound S14 was prepared as a white solid in 86% yield from 2-Cl-Trt resin fol-
lowing the SPPS procedure.

tr = 5.33 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

LRMS: [M+H] * 650.05; [M+Na] * 672.05.

IH NMR (400 MHz, DMSO) § 8.34-8.27 (m, 1H), 8.14 (d, J = 7.0 Hz, 1H), 8.08 (d, J
= 7.8 Hz, 1H), 7.89 (d, J= 8.4 Hz, 1H), 7.61 (d, J= 7.8 Hz, 2H), 7.20 (s, 1H), 7.02 (d,
J=28.0 Hz, 2H), 6.75 (s, 1H), 4.50-4.41 (m, 1H), 4.41-4.32 (m, 1H), 4.31-4.17 (m, 2H),
3.59 (s, 3H), 3.01-2.86 (m, 2H), 2.79-2.61 (m, 2H), 2.11-2.03 (m, 2H), 1.87 (s, 3H),
1.85-1.78 (m, 1H), 1.75-1.63 (m, 1H), 1.20-1.11 (m, 3H).
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Compound 14 was isolated in 67% yield (34 mg) as a white powder under the general

condition A.

tr = 3.71 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C23H31NsO7S [M+H']: 522.2017; found: 522.2013
'H NMR (400 MHz, DMSO) 5 8.21 (dd, /= 8.2, 4.8 Hz, 2H), 7.95 (d, J= 8.6 Hz, 1H),
7.43 (d,J=7.4Hz, 1H), 7.25 (s, IH), 7.19 (d, /= 7.8 Hz, 2H), 7.09 (d, /= 7.8 Hz, 2H),
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6.72 (s, 1H), 4.53 (t, J= 10.0 Hz, 1H), 4.35-4.23 (m, 1H), 4.14 (t, J= 7.8 Hz, 1H), 4.00
(q,J="7.2, 6.8 Hz, 1H), 3.70 (s, 3H), 3.48 (dd, J= 15.2, 4.6 Hz, 1H), 3.17-3.10 (m, 1H),
2.87 (dd, J=15.0, 4.4 Hz, 1H), 2.68 (t, J= 13.0 Hz, 1H), 1.97 (t, J = 7.4 Hz, 2H), 1.88
(s, 3H), 1.80-1.67 (m, 2H), 1.16 (d, J = 7.2 Hz, 3H).

13C NMR (101 MHz, DMSO) § 174.14, 172.07, 171.63, 170.66, 169.52, 169.46,
136.42, 133.33, 131.33, 130.32, 54.04, 53.10, 53.00, 52.61, 50.02, 37.43, 36.56, 31.53,

H wl
N
H HN
N, o) NH
o) o O ;‘2
0
SH

NH

S
'—O—/ \/(COOMe

$15

27.50,22.93, 19.31.

Compound S15 was prepared as a white solid in 87% yield from 2-Cl-Trt resin fol-

lowing the SPPS procedure.

tr = 9.47 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

S41



Relative Abundance
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LRMS: [M+H] * 808.54; [M+Na] * 830.64.

TH NMR (400 MHz, AcOD) § 7.74 (s, 1H), 7.64 (d, J= 7.8 Hz, 1H), 7.36 (d, J= 7.6

Hz, 1H), 7.11 (t, J = 7.8 Hz, 1H), 4.86 (dd, J = 7.0, 5.2 Hz, 1H), 4.78 (t, J = 6.6 Hz,

1H), 4.54 (d, J = 8.2 Hz, 1H), 4.43 (d, J= 7.4 Hz, 1H), 4.16 (s, 2H), 3.78 (s, 3H), 3.72

(s, 2H), 3.01-2.89 (m, 2H), 2.88-2.78 (m, 2H), 2.12 (dd, J = 13.8, 7.0 Hz, 2H), 1.94-

1.83 (m, 1H), 1.66-1.50 (m, 1H), 1.24 (s, 9H), 0.99-0.87 (m, 12H).

S
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15 (78%)

Compound 15 was isolated in 78% yield (53 mg) as a white powder under the general

condition A.
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tr = 8.40 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C3HaoNsO7S, [M+H']: 680.3146; found: 680.3143

'H NMR (400 MHz, AcOD) & 7.60 (s, 1H), 7.29-7.19 (m, 3H), 4.85-4.80 (m, 1H),
4.80-4.74 (m, 1H), 4.48 (d, J="7.2 Hz, 1H), 4.40 (d,J = 5.6 Hz, 1H), 4.21-4.07 (m, 2H),
3.94 (d, J = 12.0 Hz, 1H), 3.81 (s, 1H), 3.77 (s, 3H), 3.47 (dd, J = 13.8, 5.4 Hz, 1H),
3.33 (dd, J = 13.4, 9.2 Hz, 1H), 3.08 (d, J= 5.4 Hz, 2H), 2.36-2.20 (m, 1H), 1.92 (dd,
J=12.8,5.0 Hz, 1H), 1.63-1.53 (m, 1H), 1.23 (d, /= 1.4 Hz, 9H), 1.01-0.89 (m, 12H).
13C NMR (101 MHz, DMSO) § 178.13, 171.71, 171.26, 171.17, 171.10, 169.29,
139.61, 136.94, 129.17, 128.34, 126.99, 126.23, 59.41, 57.16, 53.25, 52.57, 52.19,
42.26, 38.55,37.26,36.67, 34.41, 33.27, 30.10, 27.71, 24.70, 19.62, 18.32, 15.66, 11.41.
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Compound S16 was prepared as a white solid in 85% yield from Rink-amide AM

resin following the SPPS procedure.

tr = 3.90 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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LRMS: [M+H] * 1259.55.
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'"H NMR (400 MHz, 5%MeOD in DMSO) & 7.56 (d, J= 7.8 Hz, 2H), 7.05 (d, J =
7.8 Hz, 2H), 4.47 (t, J= 7.0 Hz, 1H), 4.37-4.27 (m, 2H), 4.19-4.14 (m, 3H), 4.09 (t, J
=7.0 Hz, 3H), 2.81-2.64 (m, 9H), 1.89 (s, 3H), 1.69-1.58 (m, 5H), 1.54-1.43 (m,
12H), 1.35-1.28 (m, 3H), 1.23 (dd, /= 10.4, 6.8 Hz, 12H), 0.84 (d, J= 6.2 Hz, 6H),

am

0.79 (d, J = 6.2 Hz, 6H).

0
HNu. 35
m )kCN/\\
CONH2
16 (41%)

Compound 16 was isolated in 41% yield (46 mg) as a white powder (TFA salt) under

the general condition A.

tr = 3.02 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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HRMS: Calcd for Cs3HooN1401:S [M+H"]: 1131.6707; found: 1131.6701

'H NMR (400 MHz, MeOD) $ 7.34 (d, J= 7.8 Hz, 2H), 7.21 (d, J = 7.8 Hz, 2H), 4.52-
4.43 (m, 1H), 4.36-4.28 (m, 2H), 4.27-4.18 (m, 3H), 4.17-4.07 (m, 3H), 3.23 (dd, J =
14.0, 7.8 Hz, 1H), 3.15 (dd, J = 14.2, 4.4 Hz, 1H), 3.05 (d, J = 9.0 Hz, 1H), 3.00-2.84
(m, 6H), 2.05 (s, 3H), 1.93-1.79 (m, 5H), 1.79-1.59 (m, 12H), 1.57-1.44 (m, 6H), 1.40
(d, J=8.0 Hz, 9H), 0.92 (dd, J = 10.2, 5.8 Hz, 6H), 0.85 (dd, J = 15.0, 6.4 Hz, 6H).
13C NMR (101 MHz, DMSO) 3 173.37, 172.98, 172.81, 172.70, 172.59, 172.31,
171.81, 170.65, 170.39, 136.23, 134.03, 130.33, 128.68, 79.75, 79.63, 79.42, 79.09,
54.39, 53.68, 53.37, 53.09, 52.18, 49.28, 49.05, 37.05, 35.68, 31.26, 30.81, 29.53,
27.21,24.61, 23.42,22.95, 22.60, 21.87, 21.78, 18.05, 17.71.
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Compound S17 was prepared as a white solid in 90% yield from 2-Cl-Trt resin fol-
lowing the SPPS procedure.

tr = 6.25 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
100 748.53
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LRMS: [M+H] * 748.53.

H NMR (400 MHz, MeOD) § 7.63 (d, J = 8.0 Hz, 2H), 7.06 (d, J = 8.0 Hz, 2H), 4.66
(dd, J = 8.6, 4.8 Hz, 1H), 4.46-4.34 (m, 2H), 4.18 (d, J = 7.2 Hz, 1H), 3.28-3.07 (m,
4H), 3.03-2.86 (m, 2H), 2.79-2.73 (m, 1H), 2.58 (1, J= 6.6 Hz, 1H), 2.09-1.99 (m, 1H),
1.80 (dd, J = 14.4, 6.6 Hz, 1H), 1.77-1.68 (m, 2H), 1.67-1.54 (m, 4H), 1.01-0.88 (m,
12H).
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Compound 17 was isolated in 45% yield (27 mg) as a white powder (TFA salt) under

the general condition A.

tr = 4.76 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C20HssN706S [M+H]: 620.3225; found: 620.3223

'H NMR (400 MHz, MeOD) § 7.32 (d, J= 7.8 Hz, 2H), 7.18 (d, J= 7.8 Hz, 2H), 4.57
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(dd, J=10.0, 4.8 Hz, 1H), 4.38 (d, J = 11.6 Hz, 1H), 4.24 (d, J= 5.4 Hz, 1H), 4.19 (d,
J=28.4 Hz, 1H),3.39 (d, J = 2.4 Hz, 2H), 3.22 (d, J= 13.4 Hz, 1H), 2.94-2.84 (m, 2H),
2.76-2.65 (m, 2H), 2.64-2.53 (m, 1H), 2.02 (d, J = 6.4 Hz, 2H), 1.94-1.82 (m, 1H), 1.81-
1.67 (m, 2H), 1.67-1.58 (m, 2H), 1.42 (dd, J = 15.4, 8.6 Hz, 1H), 1.02-0.86 (m, 12H).
13C NMR (101 MHz, DMSO) § 173.92, 171.95, 171.74, 171.70, 170.41, 157.18,
136.22, 133.80, 130.61, 129.33, 59.61, 51.42, 50.90, 40.94, 35.84, 30.15, 24.64, 23.45,
21.64,19.56, 19.37.

S18

Compound S18 was prepared as from 2-Cl-Trt resin following the SPPS procedure. 4-
iodobenzylamine was coupled, following the general amide coupling procedure to give

compound S18 as white solid in 87% yield.

tr = 8.90 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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LRMS: [M+H] * 679.15; [M+Na] * 701.07.

IH NMR (400 MHz, MeOD)  7.67 (s, 1H), 7.59 (d, J = 7.8 Hz, 1H), 7.30-7.25 (m,
2H), 7.22-7.17 (m, 4H), 7.08 (t, J = 7.8 Hz, 1H), 4.58 (t, J = 7.0 Hz, 1H), 4.40 (dd, J =
8.6, 3.8 Hz, 1H), 4.33-4.27 (m, 2H), 4.17 (dd, J = 13.4, 7.2 Hz, 1H), 3.78-3.57 (m, 2H),
3.33-3.27 (m, 1H), 3.18-3.02 (m, 2H), 2.90-2.62 (m, 2H), 2.45 (dd, J = 13.2, 5.4 Hz,
1H), 2.13-2.00 (m, 2H), 1.95-1.85 (m, 2H), 1.13 (d, J = 6.8 Hz, 3H), 0.91 (d, J = 6.8

‘E;H <
CCW

18 (52%)

Hz, 6H).

Compound 18 was isolated in 52% yield (28 mg) as a white powder under the general

condition A.
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tr = 7.70 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C30H3sN4O4S [M+H']: 551.2687; found: 551.2682

18 should be a mixture of conformational isomers determined by 'H NMR in different
deuterated solvents (see 'H NMR spectrum).

'H NMR (400 MHz, MeOD) § 7.66 (s, 1H), 7.30-7.19 (m, 6H), 7.18 (d, J = 6.0 Hz,
1H), 7.06 (d, J= 5.6 Hz, 1H), 4.94 (d, J = 14.8 Hz, 1H), 4.67 (d, J = 3.8 Hz, 1H), 4.26
(dd,J=9.6,4.6 Hz, 1H), 3.87 (d, /= 14.6 Hz, 2H), 3.62 (q, J = 8.6, 8.0 Hz, 1H), 3.49-
3.37 (m, 2H), 3.20 (dd, J = 14.4, 4.8 Hz, 1H), 3.08 (s, 1H), 2.93 (d, /= 14.2 Hz, 1H),
2.84-2.75 (m, 1H), 2.63-2.47 (m, 1H), 1.93 (dd, /= 18.0, 6.6 Hz, 2H), 1.84 (d, /= 6.6
Hz, 1H), 1.74-1.61 (m, 1H), 1.19 (d, /= 6.8 Hz, 3H), 0.97 (dd, J = 27.0, 6.8 Hz, 6H).
13C NMR (101 MHz, Acetone) 8 175.50, 173.00, 172.92, 172.31, 172.23, 170.95,
170.88, 140.02, 138.90, 135.73, 135.68, 131.04, 129.62, 129.32, 129.28, 129.18,
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128.81, 127.38, 127.18, 127.14, 63.10, 63.07, 58.22, 58.16, 58.07, 57.99, 48.48, 43.54,
43.43,40.72, 36.69, 36.64, 36.58, 25.39, 20.24, 18.37, 17.55.

Ph O

o ; k

Q‘( HN H#O
|

$19

Compound S19 was prepared as a white solid in 91% yield from 2-CI-Trt resin fol-

lowing the SPPS procedure.

tr = 10.11 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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LRMS: [M+H] * 751.06; [M+Na] * 773.04.
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'H NMR (400 MHz, AcOD) 5 7.73 (d, J = 15.8 Hz, 1H), 7.66-7.55 (m, 4H), 7.46-
7.36 (m, 3H), 6.94 (d, J = 8.2 Hz, 2H), 6.84 (d, J = 15.8 Hz, 1H), 4.98 (s, 1H), 4.82
(dd, J=7.2, 5.4 Hz, 1H), 4.65 (q, J = 7.0 Hz, 1H), 4.59 (dd, J = 10.4, 4.6 Hz, 1H),
3.73 (s, 3H), 3.18-3.09 (m, 1H), 2.99 (dd, J = 14.0, 7.4 Hz, 1H), 1.80 (dd, J = 12.8,
7.8 Hz, 1H), 1.76-1.67 (m, 1H), 1.58 (dd, J = 9.4, 4.4 Hz, 1H), 1.54 (s, 3H), 1.44 (s,
3H), 1.36 (d, J= 7.0 Hz, 3H), 0.98 (dd, J = 14.8, 6.4 Hz, 6H).

Ph % 0
Q‘(o HN ”#O
HNO A 17 i
s()—""come
19 (81%)

Compound 19 was isolated in 81% yield (50 mg) as a white powder under the general

condition B.

tr = 7.71 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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HRMS: Calcd for C33H42N4O6S [M+H']: 623.2898; found: 623.2894

'H NMR (400 MHz, MeOD) 5 7.61-7.54 (m, 3H), 7.47-7.36 (m, 5H), 7.10 (d, J= 7.6
Hz, 2H), 6.83 (d, J = 15.6 Hz, 1H), 4.70-4.59 (m, 2H), 4.35 (dd, /= 9.2, 4.4 Hz, 2H),
3.80 (s, 3H), 3.26 (d, /= 3.0 Hz, 1H), 2.71 (t, /= 12.6 Hz, 1H), 1.62 (d, J= 10.0 Hz,
1H), 1.58 (s, 3H), 1.54-1.43 (m, 2H), 1.22 (t, J = 3.5 Hz, 6H), 0.86 (dd, J = 25.0, 6.0
Hz, 6H).

13C NMR (101 MHz, DMSO) & 171.96, 171.46, 171.23, 169.45, 165.21, 139.85,
138.75, 137.91, 135.30, 130.05, 129.75, 129.44, 127.98, 122.13, 64.07, 53.37, 52.68,
49.53, 48.72, 41.67, 37.63, 30.45, 24.41, 24.28, 23.60, 22.02, 17.89.
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Compound S20 was prepared as a white solid in 89% yield from 2-Cl-Trt resin fol-
lowing the SPPS procedure.

tr = 8.71 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
100 745.10
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LRMS: [M+H] * 745.10; [M+Na] * 767.09.

'H NMR (400 MHz, MeOD) § 8.84 (d, /= 10.0 Hz, 2H), 8.76 (1, J= 9.0 Hz, 2H), 8.48
(d, J= 8.1 Hz, 1H), 8.33 (d, J = 8.1 Hz, 2H), 8.09 (d, J = 8.4 Hz, 2H), 7.98-7.14 (m,
2H), 7.90-7.81 (m, 2H), 7.75 (d, J= 8.2 Hz, 1H), 5.42-5.33 (m, 1H), 5.32-5.15 (m, 1H),
5.15-5.04 (m, 1H), 4.97 (t, J = 8.2 Hz, 1H), 3.84-3.73 (m, 2H), 3.67 (dd, J = 13.8, 8.2
Hz, 1H), 3.58 (dd, J = 14.0, 9.4 Hz, 1H), 2.80 (q, /= 7.0 Hz, 1H), 1.97 (d, J = 7.0 Hz,
3H), 1.57 (dd, J = 27.8, 6.6 Hz, 6H).
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Compound 20 was isolated in 30% yield (18 mg) as a white powder under the general

condition A.

tr = 7.60 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C33H36N4O6S [M+H"]: 617.2428; found: 617.2426
'H NMR (400 MHz, MeOD) & 7.66 (d, J = 8.2 Hz, 2H), 7.34 (s, 4H), 7.18 (d, J = 6.8
Hz, 4H), 7.11 (d, /= 6.6 Hz, 1H), 6.90 (d, J = 8.0 Hz, 2H), 4.64 (dd, /= 10.8, 4.4 Hz,
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1H), 4.37 (d, J = 11.6 Hz, 1H), 3.95 (d, J = 9.6 Hz, 2H), 3.35-3.25 (m, 2H), 2.86-2.71
(m, 1H), 2.66 (dd, J = 14.0, 10.8 Hz, 1H), 1.71-1.57 (m, 1H), 1.35 (d, J = 7.2 Hz, 3H),
0.82 (d, J = 6.4 Hz, 3H), 0.45 (d, J = 6.6 Hz, 3H).

H
N
HN

O COO
) I
NH

SH O
S21

Compound S21 was prepared as a white solid in 93% yield from 2-CI-Trt resin fol-

lowing the SPPS procedure.

tr = 9.27 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

LRMS: [M+H] * 584.04; [M+Na] * 605.99.
'H NMR (400 MHz, MeOD) § 7.77 (d, J= 7.6 Hz, 1H), 7.69 (dd, J= 7.6, 1.2 Hz,

1H), 7.58 (d, J = 8.2 Hz, 2H), 7.43-7.36 (m, 1H), 7.35-7.22 (m, 1H), 7.01 (d, J = 8.2
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Hz, 2H), 4.65 (dd, J = 8.4, 5.0 Hz, 1H), 4.33-4.22 (m, 1H), 4.07 (s, 2H), 3.14 (dd, J =
13.4, 4.6 Hz, 1H), 2.95 (dd, J = 13.8, 8.6 Hz, 1H), 2.06 (dd, J = 14.4, 7.6 Hz, 1H),
0.91 (dd, J= 15.4, 6.8 Hz, 6H).

NH

“COOH
21 (71%)

Compound 21 was isolated in 71% yield (32 mg) as a white powder under the general

condition A (6 h).

tr = 4.80 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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HRMS: Calcd for C23H25N305S [M+H']: 456.1588; found: 456.1584

'"H NMR (400 MHz, DMSO) § 8.14 (d, /= 8.9 Hz, 1H), 7.88 (d, /= 8.8 Hz, 1H), 7.80
(s, 1H), 7.74 (d, J=5.9 Hz, 1H), 7.61-7.50 (m, 3H), 7.03 (d, J = 8.1 Hz, 2H), 6.85 (d,
J=38.1Hz, 2H), 4.53 (t, J=9.0 Hz, 1H), 3.98-3.86 (m, 2H), 3.65 (dd, J=15.8, 4.7 Hz,
1H), 3.10 (d, J=10.6 Hz, 1H), 2.63 (t, /= 12.8 Hz, 1H), 1.88-1.73 (m, 1H), 0.81 (t, J
= 6.0 Hz, 6H).

13C NMR (101 MHz, DMSO) & 173.58, 167.84, 166.79, 141.39, 137.57, 136.59,
133.97, 131.06, 130.51, 130.09, 129.85, 129.57, 127.62, 58.54, 42.84, 29.82, 19.54,
19.18, 18.50.

COOH

Olic

63

HN\-)L j/

22

Compound 22 was prepared as a white solid in 88% yield from 2-CI-Trt resin follow-

ing the SPPS procedure.

tr = 5.85 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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LRMS: [M+H] * 1008.04; [M+Na] * 1030.04.

TH NMR (400 MHz, DMSO) § 7.78 (s, 2H), 4.66-4.56 (m, 1H), 4.48-4.40 (m, 1H),
4.40-4.34 (m, 1H), 4.23 (t, J = 7.0 Hz, 1H), 4.17 (dd, J = 8.6, 6.6 Hz, 1H), 3.86 (dd, J
= 16.6, 5.8 Hz, 1H), 3.79-3.68 (m, 2H), 3.60 (dd, J = 16.8, 5.4 Hz, 1H), 2.99-2.91 (m,
1H), 2.89-2.83 (m, 1H), 2.81-2.71 (m, 2H), 2.68-2.60 (m, 1H), 2.42 (t, J= 8.4 Hz, 1H),
2.35 (s, 3H), 2.04-1.94 (m, 1H), 1.86 (s, 3H), 1.09 (t, J= 7.0 Hz, 3H), 0.88 (dd, J= 6.8,
2.0 Hz, 6H).

COOH

o)
O o

\‘ oS

N

© ﬁo NH
HN 3 5
\__[Zj—NH HN—

N
H

AcO
(0]

23 (56%)
Compound 23 was isolated in 56% yield (42 mg) as a white powder under the general
condition A (10 mol% catalyst, 3 equiv DIPEA, 16h).
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tr = 3.37 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

HRMS: Calcd for C31H41N7011S2 [M+H']: 752.2378; found: 752.2378.

'"H NMR (400 MHz, DMSO) & 7.21 (s, 1H), 7.01 (s, 1H), 5.28-5.09 (m, 1H), 4.98-4.80
(m, 1H), 4.50 (d, J=17.2 Hz, 1H), 4.34 (q, J = 7.4 Hz, 2H), 4.23 (s, 1H), 3.93 (dd, J =
15.8, 7.2 Hz, 2H), 3.54 (d, J=4.6 Hz, 2H), 3.12 (d, /= 13.4 Hz, 3H), 3.03 (d, /= 18.6
Hz, 2H), 2.32 (s, 3H), 2.07-1.98 (m, 1H), 1.84 (s, 3H), 1.21 (s, 3H), 0.84 (dd, /= 6.8,
3.6 Hz, 6H).

13C NMR (101 MHz, DMSO) & 171.81, 170.41, 169.73, 169.13, 168.50, 136.12,
134.46, 130.82, 129.86, 128.74, 124.13, 121.73, 57.91, 53.76, 52.34, 48.65, 44.60,
43.09, 37.37, 36.02, 31.79, 31.19, 27.01, 25.57, 22.83, 22.56, 19.82, 18.10.
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Compound 32-L was prepared as a white solid in 90% yield from Rink-amide AM

resin following the SPPS procedure.

tr = 8.80 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

LRMS: [M+H] * 863.22; [M+Na] * 885.19.

'H NMR (400 MHz, MeOD) 5 8.07 (d, J = 5.8 Hz, 2H), 7.61 (d, J = 7.6 Hz, 2H), 7.54

(d,J=7.2 Hz, 1H), 7.48 (dd, J= 10.2, 6.0 Hz, 1H), 6.98 (d, J = 7.6 Hz, 2H), 4.86-4.79
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(m, 1H), 4.64 (d, J = 7.6 Hz, 1H), 4.59 (t, J = 8.4 Hz, 1H), 4.08 (d, J = 5.6 Hz, 1H),
3.36-3.21 (m, 2H), 3.06-2.98 (m, 2H), 2.96-2.81 (m, 4H), 2.57 (t, J = 7.4 Hz, 2H), 2.22
(d, J=4.2 Hz, 2H), 1.71 (d, J = 12.0 Hz, 3H), 1.64 (d, J = 12.4 Hz, 1H), 1.50 (q, J =
10.6, 9.0 Hz, 5H), 1.45-1.39 (m, 3H), 1.36 (t, J = 9.6 Hz, 4H), 1.23-1.13 (m, 2H), 0.85-

O

-,
%
.

0.72 (m, 1H), 0.70-0.58 (m, 1H).

O NH

HN
o) (0]
HN /'I,‘/O
S
@]

;) /§ NH,

ON 32-C (67%)

Compound 32-C was isolated in 67% yield (49 mg) as a white powder under the general

condition A.

tr = 7.33 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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HRMS: Calcd for C3gHsoN6O7S [M+H']: 735.3534; found: 735.3530

'H NMR (400 MHz, MeOD) $ 8.30 (t, /= 6.6 Hz, 1H), 8.13-8.07 (m, 1H), 7.72-7.65
(m, 1H), 7.57 (t,J = 7.8 Hz, 1H), 7.31-7.23 (m, 2H), 7.02 (d, J = 8.2 Hz, 2H), 4.59 (t,
J=5.0 Hz, 1H), 4.47 (dd, J=11.6, 3.2 Hz, 1H), 4.06 (d, /= 8.8 Hz, 1H), 3.69 (dd, J =
14.2,3.2 Hz, 1H), 3.48 (dd, J=14.2, 6.0 Hz, 1H), 3.21-3.06 (m, 4H), 2.97 (dd, /= 14.2,
11.8 Hz, 1H), 2.82-2.68 (m, 3H), 2.22-2.00 (m, 3H), 1.66 (d, /= 9.4 Hz, 2H), 1.64-1.56
(m, 3H), 1.55-1.35 (m, 9H), 1.32 (s, 2H), 1.16 (d, /= 15.4 Hz, 3H), 1.06-0.94 (m, 1H),
0.93-0.85 (m, 1H), 0.81 (t, /= 11.6 Hz, 1H).

13C NMR (101 MHz, MeOD) § 175.42, 174.71, 174.19, 174.02, 171.85, 149.86,
144.52, 137.43, 136.12, 135.87, 132.75, 130.97, 130.91, 130.87, 124.13, 122.50, 59.01,
56.62,55.88,41.11,39.43,38.41,37.78, 37.64,35.42, 35.20, 31.97, 30.84, 30.82, 30.01,
27.20, 27.10, 26.79, 22.66, 22.62.
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Compound 33-L was prepared as a white solid in 85% yield from Rink-amide AM

resin following the SPPS procedure.

tr = 8.86 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm

LRMS: [M+H] * 837.14; [M+Na] * 859.25.
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H NMR (400 MHz, MeOD)  8.17-8.03 (m, 2H), 7.65-7.59 (m, 3H), 7.53 (t, J= 7.8
Hz, 1H), 7.02-7.97 (m, 2H), 4.61-4.42 (m, 2H), 4.17 (dd, J = 11.2, 4.0 Hz, 1H), 3.38-
3.31 (m, 2H), 3.27 (d, J= 4.2 Hz, 2H), 3.13-2.99 (m, 2H), 2.97-2.87 (m, 3H), 2.82 (dd,
J=13.8,7.8 Hz, 1H), 2.60 (t, J = 7.4 Hz, 2H), 2.22 (s, 2H), 1.60-1.45 (m, 6H), 1.44-
1.34 (m, 5H), 0.86 (d, J = 6.0 Hz, 3H), 0.75 (d, J = 6.0 Hz, 3H).

HN

HN @)
o 'l
HN /'I,‘/O
Qﬂo SN,
O,N

33-C (67%)

Compound 33-C was isolated in 67% yield (47 mg) as a white powder under the general

condition A.

tr = 7.38 min, 5% to 95% B for 10 min, then 95% B 10-15 min, A = 254 nm
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HRMS: Calcd for C3gHsoN6O7S [M+H"]: 709.3378; found: 709.3380.

'H NMR (400 MHz, MeOD) 5 8.20-8.12 (m, 1H), 8.11-8.02 (m, 1H), 7.68 (dd, J=
8.2,4.4 Hz, 1H), 7.61-7.49 (m, 1H), 7.31-7.23 (m, 2H), 7.00 (d, J = 7.6 Hz, 2H), 4.65
(g9, J=5.2 Hz, 1H), 4.61-4.50 (m, 1H), 4.38-4.28 (m, 1H), 3.61 (dd, J = 14.4, 3.4 Hz,
1H), 3.35 (s, 1H), 3.32-3.26 (m, 1H), 3.24-3.16 (m, 1H), 3.13-3.05 (m, 2H), 3.03-2.92
(m, 1H), 2.81-2.69 (m, 3H), 2.11-1.97 (m, 2H), 1.58-1.38 (m, 8H), 1.38-1.22 (m, 5H),
0.92-0.78 (m, 6H).

13C NMR (101 MHz, MeOD) § 173.89, 173.70, 173.02, 172.78, 170.25, 148 .41,
143.16, 135.49, 134.78, 131.70, 129.71, 129.46, 122.81, 121.09, 54.82, 54.45, 51.35,
40.94, 37.90, 37.03, 36.50, 33.86, 30.55, 25.71, 24.40, 21.83, 21.02.
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5. The structure of Headpiece and AOP-headpiece
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Chemical Formula: C454H315N520491P17
Molecular Weight: 4937.23

Scheme S7. The structure of Headpiece
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Scheme S8. The structure of AOP-headpiece

6. DNA-compatible reaction general protocols

On-DNA amidation reaction
Materials
oligonucleotide: 2 mM in water

pH 9.4 borate buffer: 500 mM in water

Amino Acid : 200 mM in DMA

HATU: 200 mM in DMA

DIPEA: 200 mM in DMA

Procedure

1) Premix solution: Amino Acids (67 equiv, 670 nmol, 3.4 uL), HATU (67 equiv, 670
nmol, 3.4 uL) and DIPEA (67 equiv, 670 nmol, 3.4 uL).

2) To the headpiece solution (10 nmol, 5 uL), was added 5 uL pH 9.4 buffer solution
and 6 pL premix solution. The mixture was vortexed and react at room temperature
for 10 min, then was added 4 pL premix solution. The mixture was vortexed and
react at room temperature for 1 h.

3) Add 5 M NaCl solution (10 % by volume) and cold ethanol (2.5 times by volume,
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ethanol stored at -20 °C). The mixture was stored at a -80 °C freezer for more than
30 minutes.

4) Centrifuge the sample for around 30 minutes at 4 °C in a microcentrifuge at 10000
rpm. The above supernatant was removed and the pellet (precipitate) was cooled in
liquid nitrogen and then placed on a lyophilizer. After lyophilization, the dry pellet

was recovered.

On-DNA de-Fmoc reaction

Materials

oligonucleotide: 1 mM in water

piperidine

Procedure

1) To the peptide-linked DNA (5 nmol, 5 puL), was added 0.5 pL piperidine. The mix-
ture was vortexed and react at room temperature for 1 h.

2) Add 5 M NaCl solution (10 % by volume) and cold ethanol (2.5 times by volume,
ethanol stored at -20 °C). The mixture was stored at a -80 °C freezer for more than
30 minutes.

3) Centrifuge the sample for around 30 minutes at 4 °C in a microcentrifuge at 10000
rpm. The above supernatant was removed and the pellet (precipitate) was cooled in
liquid nitrogen and then placed on a lyophilizer. After lyophilization, the dry pellet
was recovered.

On-DNA de-Mmt protection reaction

Materials

oligonucleotide: 1 mM in water

MgClz: 400 mM in water

pH 5.5 phosphate buffer: 500 mM in water

Procedure

1) To the peptide-linked DNA (5 nmol, 5 pL), was added the solution of MgCl (400
equiv, 5 uL) and pH 5.5 phosphate bufter (500 equiv, 5 pL). The mixture was vor-
texed.

2) The solution was reacted at 80 °C for 10 h.

3) Add 5 M NaCl solution (10 % by volume) and cold ethanol (2.5 times by volume,
ethanol stored at -20 °C). The mixture was stored at a -80 °C freezer for more than
30 minutes.
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4) Centrifuge the sample for around 30 minutes at 4 °C in a microcentrifuge at 10000
rpm. The above supernatant was removed and the pellet (precipitate) was cooled in
liquid nitrogen and then placed on a lyophilizer. After lyophilization, the dry pellet

was recovered.

On-DNA S-arylation reaction
Materials

oligonucleotide: 1 mM in water

xantphosPdG3: 5 mM in ACN

DIPEA: 200 mM in ACN

Procedure

1) To the peptide-linked DNA (5 nmol, 5 pL), was added the solution of Pd catalysis
(1 equiv, 1 puL) and DIPEA (100 equiv, 2.5 puL). The mixture was vortexed.

2) The mixture was reacted at room temperature for 1 h.

3) Add 5 M NaCl solution (10 % by volume) and cold ethanol (2.5 times by volume,
ethanol stored at -20 °C). The mixture was stored at a -80 °C freezer for more than
30 minutes.

4) Centrifuge the sample for around 30 minutes at 4 °C in a microcentrifuge at 10000
rpm. The above supernatant was removed and the pellet (precipitate) was cooled in
liquid nitrogen and then placed on a lyophilizer. After lyophilization, the dry pellet

was recovered.

7. Synthetic routes and mass spectrums
DNA-linked compound 29

_NH,  Fmoc-Cys(Mmt)}-OH N\)k ~C154H13N510101P17 HZN\A -C154H213N510101P17 FmocHNJﬁ( \)k ~C154H213N510101P17
P170101N51C154H215 HATU/DIPEA moc” piperidine Fmoc-Ala-OH
- > o
) - SMm|
Molecular Weight: 4937.2310 SMmt HATU/DIPEA SM"“
Headpiece Molecular Weight: 5534.9600 Molecular Weight: 5312.7170 Molecular Weight: 5606.0390
9 o u °
N N\)k ~C1s4H213N510101P17 chcHN\)kN N\)k ~C1s4H213N510101P17 HZN\)j\ N\)k C154H213N510101P17
piperidine 2 Fmoc-Val-OH R piperidine 7N 7N
o en el AL o e s oH O N
srwm swum AN SsMmt
Molecular Weight: 5383.7960 Molecular Weight: 5705.1720 Molecular Weight: 5482.9290
I |
Fmoc-Phe(1)-OH .
moc-Phe(l) E\‘j\(NJ J\W QL _CisaHaraNsiOs01Pr7 piperidine \GHNJJ\ Jﬁf JJ\ _Cisaa13Ns1O0101P17 ACOH
HATU/DIPEA HATU/DIPEA
SMmt \SMmt
Molecular Weight: 5978.2454 Molecular Weight: 5756.0024

I
|
%N% Jﬁf JL ~Cisaz1aNsiO10:P17 \o©j\'(N\)k J\rf Jk -CrssHz1Ns1O101P17
MgCl,

N
)YmH ‘L
o} ~C154H213N510101P17
xantPhosPdG3 )kN
U e,
SMm' PH 5.5 buffer SH DIPEA H

Molecular Weight: 5798.0394 Molecular Weight: 5525.6924 Molecular Weight: 5397.7800

S29 29
HPLC purification

Mass spectrum of S29
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106 -ESI Scan (rt: 2.695-3.461 min, 47 scans) Frag=200.0V WX-A1-227-OD.d Deconvoluted (Isotope Width=0.5)
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Mass spectrum of 29 and 30
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5 -ESI Scan (rt: 2.596-3.480 min, 54 scans) Frag=200.0V WX-A1-229-2-2D.d Deconvoluted (Isotope Width=0.5)
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DNA-linked compound 31
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106 -ESI Scan (rt: 2.847-3.430 min, 36 scans) Frag=200.0V WX-A1-258-OD.d Deconvoluted (Isotope Width=0.5)
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Mass spectrum of 31
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DNA-linked compound 32
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Mass spectrum of S32
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HPLC purification
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10 6 -ESI Scan (rt: 2.573-3.339 min, 47 scans) Frag=200.0V WX-A1-246-OD.d Deconvoluted (Isotope Width=0.5)
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Mass spectrum of 32
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HPLC purification
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Mass spectrum of S33
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-ESI Scan (rt: 2.633-3.450 min, 50 scans) Frag=200.0V WX-A1-264-OD.d Deconvoluted (Isotope Width=0.5)
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105 -ESI Scan (rt: 2.746-3.463 min, 44 scans) Frag=200.0V WX-A1-265-ON.d Deconvoluted (Isotope Width=0.5)
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HPLC purification

pH 5.5 buffer
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-ESI Scan (rt: 2.695-3.378 min, 42 scans) Frag=200.0V WX-A1-250-OD.d Deconvoluted (Isotope Width=0.5)
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-ESI Scan (rt: 2.743-3.459 min, 44 scans) Frag=200.0V WX-A1-251-ON.d Deconvoluted (Isotope Width=0.5)
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8. The construction of DNA-encoded library

Sequence of primer

5’ AAATCGATGTG 3
3 GGTTTAGCTAC 5’

Sequence of the extended headpiece

TGACTCCCAAATCGATGTG 3
ACTGAGGGTTTAGCTAC 5’

Tags: The DNA tags contained a 11bp coding region, flanked by two 2-base 3’ over-
hangs, all 5’-ends were phosphorylated.

s’ XXXXXXXXXAG XXXXXXXXXGT
XXXXXXXXXGA
3 ACXXXXXXXXX TCXXXXXXXXX
CAXXXXXXXXX

Primer/tag ligation

Materials

AOP-Headpiece: | mM in water

Primer/tag: 1.8 mM in water

T4 DNA ligase

T4 ligation buffer

Procedure

1) To the AOP-Headpiece solution (5 nmol, 5 pL), was added 9.5 pL ddH>O, 3 pL
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primer/tag (1.1 equiv, 5.5 nmol), 2 uL. T4 buffer and 0.5 uL T4 ligase. The mixture
was vortexed and incubated at 16 °C for 16 h.

2) Add 5 M NaCl solution (10 % by volume) and cold ethanol (2.5 times by volume,
ethanol stored at -20 °C). The mixture was stored at a -80 °C freezer for more than
30 minutes.

3) Centrifuge the sample for around 30 minutes at 4 °C in a microcentrifuge at 10000
rpm. The above supernatant was removed and the pellet (precipitate) was cooled in
liquid nitrogen and then placed on a lyophilizer. After lyophilization, the dry pellet

was recovered.

9. Library synthetic route

o
1. pH 9.4 Buffer
Mm(S OH Fmoc amino acids, 1.pH 9.4 Buffer o
HNYO HATU,DIPEA (e} 202Fmoc amino acids,
AVHW. HATU,DIPEA AGW
AVOD—NH, o L» MmtS N Rt,overnight Mmts/\)LH
2. piperidine NH, ™ O<_NH
' 2. piperidine j
OO S
1.pH 9.4 Buffer 1) 1.pH 9.4 Buffer o pH 9.4 buffer
201Fmoc amino acids 192 acids.
’ g N Fmoc-Ph(4-1)-OH DD .
HATU,DIPEA Mmtsﬂ)LH HATU,DII(:’EK Mmtsﬁ)LN HATU DIPEA
Rt,overnight RT,1H
O O AH Rt LT PAGLEN
2. piperidine j\: 2. piperidine I /@/
Ry NH Ri” “NH E
NH, N
O o W/\NHZ
Rz R, O
o (0]
| VLU
ARO | HS XantPhos PdG3 s N
MmtS N MgCl, Oy _NH DIPEA 5,
o NH 1 pH 5.5 buffer RT 11 HN
I 80°C, 10 h - - R
- HN™ R, 1
R NH < i o PR R j/g H NH
N - 3 N [¢] o w/&o
o%\( N R H
R TOWAH ’ ° R YNHO R,
2

10. The synthesis of DNA-encoded library

Amidation with Fmoc-Cys(Mmt)-OH
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10 -ESI Scan (rt: 2.728-4.578 min, 112 scans) Frag=200.0V DEL058-CAPPING-1umol.d Deconvoluted (Isotope Width=0.5)
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X105 -ESI Scan (rt: 3.483-3.866 min, 24 scans) Frag=200.0V del058-scaffold-finalmix.d Deconvoluted (Isotope Width=0.5)
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-ESI Scan (rt: 2.257-3.740 min, 90 scans) Frag=200.0V DEL058-PRMIER-1.d Deconvoluted (Isotope Width=8.1)
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%10 4 -ESI Scan (rt: 2.849-3.532 min, 42 scans) Frag=200.0V DEL058-C1-LIG-4.d Deconvoluted (Isotope Width=8.1)
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Cl-amidation reaction
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%104 -ESI Scan (rt: 3.900-5.100 min, 73 scans) Frag=200.0V DEL058-C1-CHEM-1G1.d Deconvoluted (Isotope Width=8.9)
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-ESI Scan (rt: 2.829-3.712 min, 54 scans) Frag=200.0V del058-c2-lig-1a1.d Deconvoluted (Isotope Width=10.0)
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4102 -ESI TIC Scan Frag=200.0V del058-s2-defmoc.d
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¥103 -ESI Scan (rt: 2.909-4.158 min, 76 scans) Frag=200.0V 058-C3-LIG-1A1.d Deconvoluted (Isotope Width=11.0)
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<102 -ESI TIC Scan Frag=200.0V 058-C3-POOL-SPIN.d
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x103 -ESI Scan (rt: 2.886-4.803 min, 116 scans) Frag=200.0V 058-C3-POOL-SPIN.d Deconvoluted (Isotope Width=11.0)
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Library composition
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11. Affinity selection

HisPur™ Ni-NTA Magneitic Beads (20 ul ,Thermo Scientific 88832) were
washed three times with washing buffer (200 ml; 50 mM PBS [pH 7.4], 0.1% Tween-
20,10 mM imidazole).The protein was added to the magnetic beads, and incubated in
100 pl of selection buffer (50 mM PBS [pH 7.4] ,0.1% Tween-20,10 mM imidazole,
0.1 mg/mL sheared salmon sperm DNA) for 30 min With continuous gentle mixing at
room temperature. The beads were washed once with 200 pl selection buffer and sub-
sequently transferred to a solution of DEL (5 nmol) in 100 pl selection buffer. The
beads were incubated for 1h with continuous gentle mixing at room temperature. The
beads were washed three times with selection buffer (200 pl), incubated in a dry-bath
at 95°C for 10 minutes in 100 pl of selection buffer. The elutes (90 pul) were transferred
to the protein-loaded beads. The beads were incubated in 100 pl of selection buffer for
1h with continuous gentlemixing at room temperature. The beads were =~ washed
three times with selection buffer (200 pl), incubated in a dry-bath at 95°C for 10 minutes
in 100 pl of selection buffer. The elutes (90 ul) were transferred to the protein-loaded
beads. Beads were incubated in 100 pl of selection buffer for 1h with continuous gentle
mixing at room temperature. The beads were washed three times with selection buffer

(200 pl). 100 pl of ddH>O was added and incubated in a dry-bath at 95°C for 10 minutes.

The elutes were used to run qPCR and amplified by PCR. After submitted to GENEWIZ,
Inc for Next-generation sequencing on Illumina.

12. Enrichment Calculation

c
For 3-cycle DELs: Enrichment = ’%

s
Enrichment: normalization processing of copy number

C: copy number of the molecule
N: total reads
S: library size

X: real number of the molecule

13. Radioactive acetyltransferase activity assay - by Shanghai Chem-
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Partner Co., Ltd

Materials

p300: BPS, Cat. No. 50071

[3H]-Ac-CoA: PerkinElmer, Cat. No. NET290

Ac-CoA: Sigma, Cat. No.A2056

C646: Calbiochem, Cat. No. 382113

384-well Flashplate: Perkin Elmer, Cat. No. SMP410A001PK

Compounds: in 10 mM DMSO stock
Procedure

1.

Prepare 1x buffer

Prepare 1x assay buffer (modified Tris Buffer).

Compound serial dilution:

Transfer compounds to assay plate by Echo in 100% DMSO. The final fraction of
DMSO is 1%.

. Prepare enzyme solution:

Prepare enzyme solution in 1x assay buffer.
Prepare substrate solution:

Add peptide and [3H]-Ac-CoA in Ix assay buffer to make the substrate solution.

. Transfer 10 uL of enzyme solution to assay plate or for low control transfer 10 pL

of 1x assay buffer. Incubate at room temperature for 15 min.

Add 10 pL of substrate solution to each well to start reaction. Incubate at room
temperature for 60 min.

Prepare stop solution:

Add cold Ac-CoA in 1x assay buffer to make the stop mix.

Stop reaction with addition of 10 puL per well of stop solution.

Transfer 25 puL of volume per well to Flashplate from assay plate. Incubate for 1

hr minimum at room temperature.

10. Wash Flashplate with ddH>O + 0.1% Tween-20 three times.

11. Read plate on Microbeta.
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12. Data process
Fit the data in Excel to obtain inhibition values using equation (1)
Equation (1): inh %= (Max-Signal)/ (Max-Min) *100
Fit the data in XL-Fit to obtain IC50 values using equation (2)
Equation (2): Y=Bottom + (Top-Bottom)/(1+(IC50/X) *HillSlope)

Y is %inhibition and X is compound concentration.

14. Supplementary notes

List of abbreviations.

AcOH Acetic acid

brine Saturated NaCl (aqueous)

Boc t-butoxycarbonyl

Cbz benzyloxycarbonyl

DCM Dichloromethane

DCE 1,2-Dichloroethane

ddH;O double-distilled water

DIC N, N'-Diisopropylcarbodiimide

DIPEA N, N-Diisopropylethylamine

DMF N, N-Dimethylformamide

BuOH 2-methyl-2-propano

+AmylOH 2-Methyl-2-butanol

Fmoc-Cl Fluorenylmethoxycarbonyl-Cl

HATU O-(6-Chlorobenzotriazol-1-yl)-N, N, N’,
N'-tetramethyluronium
hexafluorophosphate

HOAt 1-Hydroxy-7-azabenzotriazole

HPLC High-performance liquid chromatog-
raphy

HRMS High-resolution mass spectrometry

LRMS Low-resolution mass spectrometry
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NMP N-Methyl-2-pyrrolidone

NMR Nuclear magnetic resonance
Oxyma Ethyl (hydroxyimino)cyanoacetate
Pbf 2,2,4,6,7-pentamethyldihydrobenzofu-

ran-5-sulfonyl

SPPS Solid-phase peptide synthesis
TFA Trifluroacetic acid
TFE Trifluoroethanol

15. Reference

Bo Li, Xinghua Li, Boyang Han, Zhijie Chen, Xuekai Zhang, Gang He, and Gong Chen. Con-
struction of Natural-Product-Like Cyclophane-Braced Peptide Macrocycles via sp3 C—H Ary-

lation. J. Am. Chem. Soc. 2019, 141, 23, 9401-9407.

16. NMR spectrum
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