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1. General Information

Solvents were obtained from Sigma-Aldrich, Alfa-Aesar and Acros and used directly without further
purification unless indicated. Amino acids and derivatives were obtained from commercial sources.
EDCI (N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride), silver acetate, HFIP
(hexafluoro-2-propanol) and aryl iodides were commercially available and used without any purification.
Analytical thin layer chromatography was performed on 0.25 mm silica gel 60-F254. Visualization was
carried out with UV light. 'TH NMR spectra were recorded on Bruker AMX-400 instrument (400 MHz)
or Bruker DRX-600 instrument (600 MHz). The following abbreviations (or combinations thereof) were
used to explain multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad.
Coupling constants, J, were reported in Hertz unit (Hz). '*C NMR spectra were recorded on Bruker
AMX-400 instrument (100 MHz) or Bruker DRX-600 instrument (150 MHz), and were fully decoupled
by broad band proton decoupling. High-resolution mass spectra (HRMS) were recorded on an Agilent
Mass spectrometer using ESI-TOF (electrospray ionization-time of flight). HPLC profiles were obtained

on Agilent 1260 HPLC system using commercially available columns.

2. Experimental Section

A. General procedure for linear peptide synthesis

Typically, to a solution of L-amino acid (AA) benzyl ester hydrochloride (15 mmol) and 4-
methylmorpholine (NMM, 17 mmol) in DMF was added Phth-Ala-OH (10 mmol) and 1-Hydroxy-7-
azabenzotriazole (HOAt, 10 mmol). The mixture was cooled in an ice bath and subsequently 1-ethyl-3-
(3- (dimethylamino)propyl)carbodiimide hydrochloride (EDCI, 12 mmol) was added in one portion.
After 1.5 h at 0 °C and 6 h at room temperature, the mixture was partitioned between H,O and EtOAc.
The aqueous layer was extracted with EtOAc. The organic phase was washed successively with H,O, 0.5
N HCI solution, saturated aqueous NaHCOj; solution and brine, then it was dried over anhgydrous
Na,SO,, filtered and concentrated to give the ester (Phth-Ala-AA-Obzl) as a white solid. The procedure
was repeated to elongate the oligopeptides until the m-I-Phe was incorporated.

(Phth-Ala-OH (>99% ee) was prepared according to literature report.! m-I-Phe-OMe was prepared

according to literature report? from m-I-Phe.)
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Scheme S1. Preparation of linear peptides through solution-phase peptide synthesis.
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Scheme S2. Procedure for cyclic peptide synthesis through SPPS and on-resin macrocyclization.

B. General procedure for Pd-catalyzed peptide macrocyclization

Typically, the linear peptide (0.2 mmol, 1 eq), Pd(OAc), (0.02 mmol, 0.1 eq), AgOAc (0.4 mmol, 2 eq) and
DCE (4 ml) was added to a 15 ml sealed reaction tube (a cylinder thick wall pressure-resistance tube purchased
from Beijing Synthware Glass Inc.) in air. The reaction mixture was heated and stirred at 100 °C for 12-15 h.
Upon completion, the tube was cooled to room temperature and the reaction mixture was diluted by DCM (5
ml), filtered through a Celite pad. The filtrate was concentrated under reduced pressure. The resulting
mixture was purified by semi-preparative RP-HPLC, typically using H,O and ACN with 0.1% formic

acid as the eluent. The resulting pure cyclized peptide was typically obtained as a white solid.
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For on-resin peptide macrocyclization, the resin-bound linear peptide containing m-I-Phe (0.05 mmol, 1
eq) was mixed with Pd(OAc), (0.02 mmol, 0.1 eq), AgOAc (0.1 mmol, 2 eq) and DCE (2 ml) in a sealed
reaction tube. The mixture was first stirred at room temperature for 15 min and then heated at 100 °C for 16 h.
The reaction mixture was allowed to cool to room temperature and the resin was filtered and washed by DCE
for three times. Finally, the resulting resin-bound cyclic peptide was cleaved from the resin using a solution
of TFA/H,O/TIS (95:2.5:2.5) for 2 h. TFA was then removed and the resulting residue was purified by RP-
HPLC to yield the cyclic peptide as white solid.

C. Methods for HPLC analysis to assess the purity of peptides

Analytical HPLC analysis was performed using Phenomenex C18 (5 um, 2.0 x 150 mm) analytical
column with mobile phase of water-acetonitrile-(0.1% formic acid) at a flow rate of 1.0 mL/min. Gradient
used: isocratic 2% CH;CN for 5 min, then 2% to 85% CH;CN in 15 min, then 85% to 95% CH;CN in

5 min, then isocratic 95% CH;CN for 5 min.

D. Optimization of reaction conditions for the cyclization of peptides

Oy R
o R, 0 I 5mol%
R
PhthN,, NIKH’N\:)LN COOMe NH
H g g M additives R™
R™R
N}
MeOOC
Additives Solvent Temp (°C) Yield %°
1 AgTFA DMF 120 18
2 Ag,CO; DMF 120 n.r
3 AgOAc HFIP 100 41
4 AgOAc DMF 120 50
52 AgOAc DMF 120 trace
6° AgOAc DMF 100 n.r
7 - DMF 120 n.r
AgOAc DCE 120 61
9 AgOAc DCE 100 76

Table S1. Optimization of reaction conditions for the cyclization of peptides.
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Linear peptides Cyclization | Deiodination
Phth-Ala-Gly-Gly-p-I-Phe-OMe No Yes
Phth-Ala-Gly-Val-p-1-Phe-OMe No Yes
Phth-Ala-Gly-Gly-o-I-Phe-OMe No Yes
Phth-Ala-Gly-Val-o0-1-Phe-OMe No Yes

Table S2. Peptide sequences attempted for cyclization using para- and ortho-iodophenyl- alanine.

E. Synthesis of celogentin C ring A

Q 0
H
\(/H\NH N NH N
: wcootgy 1. Phth removal WCOOtBU

NH._.0 © NHe_o ©
PhthN™"* { 2. PyroGlu conjugation ﬂ .{N"" }
N . N
Ts 0=<J © Ts

2q 2r

Under the atmosphere of N,, Compound 2q (86.7 mg, 0.1 mmol) was suspended in 5 ml of n-butanol at
room temperature, followed by the addition of ethylenediamine (0.7 ml, 1 mmol, 10 eq.). The resulting
reaction mixture was stirred for 10 h. Upon completion, reaction solvent was removed and the resulting
residue was subjected to next reaction without further purification. The residue was mixed with
pyroglutamic acid (19.5 mg, 0.15 mmol 1.5 eq) and HOAt (20.4 mg, 0.15 mmol, 1.5 eq), NMM (19 uL,
0.17 mmol, 1.7 eq.), EDC ( 0.12 mmol, 23 mg, 1.2 eq) in anhydrous DMF. The reaction mixture was
first stirred at 0°C for 1.5 h and then allowed to proceed at room temperature for additional 6 h. Upon
completion, EtOAc and water (1:1, 10 ml) was added and the aqueous layer was extracted with EtOAc
(10 ml) for 3 times, The organic phase were combined and dried over anhydrous Na,SO,, concentrated

and purified by flash chromatography to yield compound 2r (60% yield over two steps).

F. Cell culture and staining experiments

U8TMG cell were grown and maintained in DMEM media with 10% FBS and 1%
penicillin/streptomycin at 37 °C, 5% CO,. Before staining experiment with peptides, the cells were
seeded on the surface of MatTek glass bottom microwell dishes using 1 mL media. After 1 day, the cells
were washed twice with warm DMEM media, incubated at 37 °C with suitable 2 uM peptides for 90 min

and fixed. Images were taken using a Leica TCS SP8 confocal fluorescence microscope.
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G. Experimental figures
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Figure S1. HPLC analysis of linear peptide 1a and the resulting cyclic peptide 2a after macrocyclization.
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Figure S2a. NMR and LC-MS analysis of cyclic peptide 2g generated through macrocyclization of
peptide 1g. A). two peaks correspond to the methyl group of Aib residue. B) LC-MS analysis of cyclic
peptide 2g indicates a d.r. value of 60:40.
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Figure S2b. NMR and LC-MS analysis of cyclic peptide 2h generated through macrocyclization of
peptide 1h. A). one doublet peak corresponds to the Ha of Phel. The coupling vicinal coupling between
Ha and HP of Phel was determined to be 12.0 Hz. B) LC-MS analysis of cyclic peptide 2h indicates a

single diastereomer.
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Figure S3. HPLC and HRMS analysis of the cyclic peptide 2q. (a) HPLC analysis of cyclic peptide 2¢

showed a sharp single peak, indicating a single diastereoisomer. (b) HRMS (ESI) Caled for
C47HS57NS509SNa [M+Na]*: 890.3775 Da; found: 890.3770 Da.
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Figure S5. '"H NMR (400M Hz, CDCl;) analysis of the cyclic peptide 2q. Ha of f*-Leul showed signal
as a double—doublet peak (4.95-4.98 ppm) with a coupling constant of Jaf}(Leul)=12.0 Hz with Hp of
ps-Leul.
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Proposed catalytic intermediates
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Figure S6. Proposed catalytic intermediates in C-H activations.
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Scheme S3. Chemical structures of cyclic peptides in Table 1.
G. Structural characterization of linear and cyclic peptides

Linear peptide 1a
Phth-Ala-Gly-Gly-m-I1-Phe-OMe

Cﬁf T

CH3

'H NMR (400 MHz, CD;CN) 8 7.89 — 7.77 (m, 4H), 7.63 — 7.56 (m, 2H), 7.38 (t, J = 5.3 Hz, 1H), 7.20
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(d,J=7.8 Hz, 1H), 7.18 — 7.09 (m, 2H), 7.09 — 7.01 (m, 1H), 4.94 (q, J = 7.2 Hz, 1H), 4.53 (td, J = 8.2,
5.9 Hz, 1H), 3.85 - 3.76 (m, 2H), 3.72 (dt, J = 17.1, 5.8 Hz, 2H), 3.63 (d, J = 5.9 Hz, 3H), 3.01 (dd, J =
13.8, 5.8 Hz, 1H), 2.90 (dd, J = 13.8, 8.4 Hz, 1H), 1.62 — 1.58 (m, 3H).

13C NMR (100 MHz, CDsCN) § 172.0, 171.2, 169.7, 169.6, 168.5, 140.3, 138.7, 136.3, 135.1, 132.6,
130.9, 129.4, 123.8, 117.9, 94.3, 54.3, 52.3, 48.9, 43.9,42.7, 37.0, 14.9.

HRMS (ESI) [M+H]" m/z calcd for C,sH,6IN4O; 621.0846, found 621.0837; [M+Na]* m/z calcd for
C25H25IN407N3 6430666, found 643.0736.

'"H NMR (400M Hz, CD;CN) (linear peptide 1a):
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HRMS (ESI) (linear peptide 1a):

[M+Na]*

[M+H]*

Cyclic peptide 2a

MeOOC™ 'N” ~O

'H NMR (400 MHz, CD;CN) & 7.83 (s, 4H), 7.52 (s, 1H), 7.13 (s, 2H), 7.07 (t, J = 7.6 Hz, 1H), 6.94 (dd,
J=15.4,7.6 Hz, 2H), 6.58 (d, J = 7.4 Hz, 1H), 5.15 (dd, J = 9.0, 2.5 Hz, 1H), 4.67 (td, J = 7.3, 4.9 Hz,
1H), 3.80 (d, J = 6.6 Hz, 2H), 3.78 — 3.73 (m, 1H), 3.72 (s, 3H), 3.63 (dd, J = 16.6, 5.9 Hz, 1H), 3.36
(dd, J=13.8, 2.4 Hz, 1H), 3.29 (dd, J = 13.8, 9.0 Hz, 1H), 3.13 (dd, J = 14.2, 7.0 Hz, 1H), 3.07 (dd, J =
14.2, 4.9 Hz, 1H).

13C NMR (100 MHz, CD;CN) § 172.0, 170.1, 169.9, 169.0, 168.3, 138.5, 136.6, 135.3, 132.4, 132.3,
129.2,129.0, 127.8, 123.9, 54.3, 53.6, 52.3, 44.2, 42.8, 36.7, 35.0.

HRMS (ESI) [M+Na]* m/z calcd for C,sH,4N407Na 515.1543, found 515.1609.

'H NMR (400M Hz, CD;CN) (cyclic peptide 2a):
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HSQC (100M Hz, CD;CN) (cyclic peptide 2a):
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HRMS (ESI) (cyclic peptide 2a):

x10 6 |+EST £#3# (11.598 4r#F) Frag=200.0V 2a.d

55 % 5151600 [M+Na]*

191 0500 190 sa7a 2066.0629  on. Lasc 433 1505 1 601. 1906 3

0 121.0509 192. 5473 i 351.1345 433.1505 | 01. 19 :

100 130 200 250 300 330 400 450 500 5% 600 650 700 750 800 830
it$ 5 Rk W/z)

Linear peptide 1b

Phth-Ala-Leu-Gly-m-I-Phe-OMe

(0]

e}
NH/\n/NH COOMe
Nt NH o)
cH, O

O |

'H NMR (400 MHz, CDCl3) 8 7.81 (dt, J = 6.9, 3.5 Hz, 2H), 7.77 — 7.68 (m, 2H), 7.52 (d, J = 7.9 Hz,
1H), 7.43 (s, 1H), 7.31 — 7.23 (m, 1H), 7.19 (d, J = 7.8 Hz, 1H), 7.07 (d, J = 7.7 Hz, 1H), 6.98 (t, J= 7.7
Hz, 1H), 6.88 (d, J= 7.3 Hz, 1H), 4.94 (q, J = 7.2 Hz, 1H), 4.70 (dd, J = 14.1, 6.6 Hz, 1H), 4.51 — 4.37
(m, 1H), 4.07 (ddd, J = 22.7, 15.5, 6.5 Hz, 1H), 3.85 (dd, J = 16.7, 5.3 Hz, 1H), 3.64 (s, 3H), 2.95 (ddd,
J=134.0, 13.8, 6.5 Hz, 2H), 1.65 (t, J = 8.0 Hz, 3H), 1.62 — 1.51 (m, 2H), 1.26 (t, J = 7.1 Hz, 1H), 0.90
(dd, J = 8.4, 6.2 Hz, 6H).

13C NMR (100 MHz, CDCl3) 8 172.3, 171.6, 169.8, 168.8, 167.8, 138.6, 138.2, 136.1, 134.4, 131.8,
130.2, 128.6, 123.6,94.3, 77.4, 77.1, 76.7, 60.4, 53.4, 52.6, 52.4, 49.1, 43.2, 40.3, 37.3, 24.8, 23.0, 21.8,
15.4.

HRMS (ESI) [M+Na]* m/z calcd for C,9H33IN4O7Na 699.1292, found 699.1360.
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HRMS (ESI) (linear peptide 1b):

x10® |4EST £fR38 (7.545-7.697 &4F. 10 FAMHD Frag=135.07 1b.d

[M+Na]*

[M+H]”

'H NMR (400 MHz, DMSO) & 8.31 (dd, J = 7.1, 5.1 Hz, 1H), 8.21 (d, /= 6.9 Hz, 1H), 7.96 — 7.84 (m,
4H), 7.37 (s, 1H), 7.25 (t, J = 7.6 Hz, 1H), 7.11 (d, J = 7.7 Hz, 1H), 7.04 (d, J = 7.6 Hz, 1H), 6.80 (d, J
=7.0 Hz, 1H), 5.01 (dd, J = 11.8, 2.2 Hz, 1H), 4.56 (ddd, J = 9.4, 7.1, 3.8 Hz, 1H), 4.22 — 4.06 (m, 1H),
3.88 (dd, J = 16.9, 7.4 Hz, 1H), 3.66 (s, 3H), 3.62 (s, 1H), 3.4 (d, J = 4.9 Hz, 1H), 3.06 (dd, J = 14.1,
3.7 Hz, 1H), 3.00 — 2.86 (m, 1H), 2.77 (d, J = 12.1 Hz, 1H), 1.44 — 1.37 (m, 1H), 1.33 (dd, /= 10.4, 4.7
Hz, 2H), 0.76 — 0.71 (m, 6H).

13C NMR (100 MHz, DMSO) 3 172.9, 169.8, 167.9, 167.5 , 139.2, 136.3, 135.0, 132.2, 130.6, 129.1,
128.3, 126.9, 123.5, 53.7, 53.3, 52.9, 52.5, 42.9, 40.6, 40.4, 40.2, 39.9, 39.9, 39.5, 39.4, 36.8, 35.4, 24.5,

23.2,21.5.

HRMS (ESI) [M+H]" m/z calcd for C,0H33N407 549.2349, found 549.2352.
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HRMS (ESI) (cyclic peptide 2b):

06 |-EST &5 (6,751 #8) Frsz=135.0V 20.d

[M+H]*

[M+Na]*

soafuas 509. 3034
Lt 2011131 351.1340 404 1871 484, 21835 i |
|

. s : -] Jd b
'odo wdo ddo sdo udo 200 2do 2o 2d0 2bo sdo sdo o ado o «do <o o sdo <o sdo sl sdo sdo s edo e slo edo edo

e s

Linear peptide 1c¢
Phth-Ala-Val-Gly-m-I-Phe-OMe

O
(o]
Yoy
z o, g™

CHg

COOMe

'H NMR (400 MHz, DMSO-d6) 6 8.29 — 8.17 (m, 3H), 7.86 — 7.84 (m, 4H), 7.67 — 7.52 (m, 2H), 7.22
(d, J=17.7Hz, 1H), 7.07 (t, /= 7.8 Hz, 1H), 4.75 (q, J= 7.1 Hz, 1H), 4.45 (dd, J=13.7, 7.9 Hz, 1H),
4.06 (t, J=8.0 Hz, 1H), 3.69 (d, J = 6.1 Hz, 2H), 3.57 (s, 3H), 2.96 (dd, /= 13.5, 5.6 Hz, 1H), 2.85 (dd,
J=13.6, 8.8 Hz, 1H), 1.87 (dd, J=13.6, 6.8 Hz, 1H), 1.50 (d, /= 7.2 Hz, 3H), 0.74 (dd, /=19.5, 6.6
Hz, 6H).

13C NMR (100 MHz, DMSO-d6) & 171.6, 171.3, 168.8, 168.7, 167.4, 139.7, 137.7 , 135.3, 134.3, 131.9,
130.4, 128.5, 122.9, 94.7, 58.9, 53.3, 51.8, 48.0, 41.4, 4.1, 39.9, 39.7, 39.5, 39.3, 39.1, 38.9, 36.1, 29.8,
19.2, 18.6,15.2, 14.5,

HRMS (ESI) [M+H]" m/z calcd for C,3H3,IN,O7 663.1316, found 663.1306.
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'"H NMR (400M Hz, DMSO-dg)(linear peptide 1c)
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HRMS (ESI) (linear peptide 1c):

x10 & |<EST #3538 (7.279-7.328 48, 4 FH$) Frag=135.0V le.d
2.9

0] cem [MFNa]®

91 [l\/lJrI'I]+ 663. 1300

MeOOC™ 'N” ~O
H

'H NMR (400 MHz, DMSO) § 8.31 (t, J = 6.1 Hz, 1H), 7.98 (d, J = 7.8 Hz, 1H), 7.94 — 7.86 (m, 4H),
7.31 —7.22 (m, 3H), 7.16 (d, J = 7.6 Hz, 1H), 7.08 (d, J = 8.9 Hz, 1H), 6.92 (d, J = 6.9 Hz, 1H), 4.85
(dd, J = 12.0, 2.3 Hz, 1H), 4.52 (ddd, J = 10.4, 6.4, 3.1 Hz, 1H), 3.94 (t, J = 7.7 Hz, 1H), 3.75 (d, J =
12.8 Hz, 1H), 3.68 (s, 3H), 3.59 (d, J = 7.0 Hz, 1H), 3.55 (d, J = 5.7 Hz, 1H), 3.09 (dd, J = 14.1, 3.5 Hz,
1H), 2.95 — 2.86 (m, 1H), 2.83 (s, 1H), 1.84 (dd, J = 14.0, 6.9 Hz, 1H), 0.70 (t, J = 7.2 Hz, 6H).

BCNMR (101 MHz, DMS0) 8 172.1,172.0—171.5,169.9, 167.7, 167.6, 138.8, 136.47 (s), 135.0, 132.0,
131.4-130.55, 129.3, 128.7 - 127.8, 127.3 — 126.3, 123.6, 59.8, 54.8, 53.8, 52.5, 42.8, 40.0, 36.7, 36.0
—-34.3,295,19.5, 18.7.

HRMS (ESI) [M+Na]* m/z calcd for C,3H30N407Na 557.2012, found 557.2011.

'"H NMR (400M Hz, DMSO-ds) (cyclic peptide 2c):
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HRMS (ESI) (cyclic peptide 2¢):

x10® +ESI £4578 (6. 615 #¥) Fras=135.0V 2c.4
1.84
E S
184
1.4
1.24
14
g4
2 S22, 005
i Rt L 1 : “
1!, 11 Erl ‘J- Bl I by A L =30 =5 =L X adn L=

Linear peptide 1d

Phth-Ala-Ile-Gly-m-1-Phe-OMe

O
O

N, NH
'erNH L§
0
| COOMe

'H NMR (400 MHz, DMSO) & 8.24 (dd, J = 13.4, 6.8 Hz, 2H), 8.17 (d, /= 8.1 Hz, 1H), 7.91 — 7.79 (m,
4H),7.58 (d, J = 7.4 Hz, 2H), 7.22 (d, J= 7.7 Hz, 1H), 7.08 (t, /= 7.8 Hz, 1H), 4.75 (q, J = 7.2 Hz, 1H),
4.50 — 4.40 (m, 1H), 4.11 (t, J = 8.2 Hz, 1H), 3.70 (ddd, J = 38.0, 16.7, 5.8 Hz, 2H), 3.58 (s, 3H), 3.00 —
2.92 (m, 1H), 2.87 (dd, J= 13.7, 8.7 Hz, 1H), 1.76 — 1.62 (m, 1H), 1.50 (d, J= 7.2 Hz, 3H), 1.33 (ddd, J
= 13.4,7.6,3.3 Hz, 1H), 1.06 — 0.93 (m, 1H), 0.81 — 0.66 (m, 6H).

3C NMR (100 MHz, DMSO) 8 172.1, 171.9, 169.3, 169.2, 167.9, 140.2, 138.2, 135.8, 134.8, 1324,
130.9, 129.0, 123.4,95.2, 58.1, 53.8, 52.3, 48.5, 41.9, 40.0, 36.0, 24.8, 15.7, 15.7, 11.1.

HRMS (ESI) [M+Na]* m/z caled for CH33IN,0,Na 699.1292, found 699.1322.
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"H NMR (400M Hz, DMSO-d6) (linear peptide 1d)
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HRMS (ESI) (linear peptide 1d):

10 © |+ESI £#5# (1.

474 ¥R

Freg=135.0V 1d.d

[M+Na]*

* §89.1322

[M+H]"

MeOOC

N
H

(¢}

'H NMR (400 MHz, DMSO) & 8.30 (dd, J = 7.1, 5.1 Hz, 1H), 8.21 (d, /= 6.9 Hz, 1H), 7.96 — 7.84 (m,
4H), 7.37 (s, 1H), 7.25 (t, J = 7.6 Hz, 1H), 7.11 (d, J = 7.6 Hz, 1H), 7.04 (d, J = 7.6 Hz, 1H), 6.80 (d, J
= 7.0 Hz, 1H), 5.01 (dd, J= 117, 2.1 Hz, 1H), 4.62 — 4.50 (m, 1H), 4.13 (d, J = 8.2 Hz, 1H), 3.88 (dd, J
= 16.9, 7.4 Hz, 1H), 3.68 (s, 1H), 3.66 (s, 3H), 3.50 (s, 1H), 3.06 (dd, J = 14.0, 3.6 Hz, 1H), 2.93 (dd, J
=14.0,9.2 Hz, 1H), 2.77 (d, J = 12.2 Hz, 1H), 1.46 — 1.29 (m, 3H), 0.76 — 0.71 (m, 6H).

13C NMR (100 MHz, DMSO) § 172.9, 171.8, 169.8, 167.9, 167.5, 139.2, 136.3, 135.0, 132.2, 130.6,
129.1, 128.3,126.9 , 123.5, 53.7, 53.3, 52.9, 52.5, 42.9, 40.6, 40.4, 40.2 (s), 39.9, 39.7, 39.5, 39.3, 36.8,

35.42,245,23.2,21.5.

HRMS (ESI) [M+H]* m/z calcd for C30HisN4O; 549.2349, found 549.2347.
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'"H NMR (400M Hz, DMSO-dy) (cyclic peptide 2d)
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HRMS (ESI) (cyclic peptide 2d):

x10 e +ESI £3578 (6.799 4r#%) Fraz=133.0V 2d.d

________

Linear peptide le
Phth-Ala-Phe-Gly-m-I1-Phe-OMe

Qjo

o]
o o}

N
L7
i N "coome
'H NMR (400 MHz, DMSO) 6 8.37 (d, J="7.7 Hz, 1H), 8.29 (dd, /=9.8, 5.3 Hz, 2H), 7.85 (s, 4H), 7.65
—7.53 (m, 2H), 7.23 (d, /= 7.7 Hz, 1H), 7.20 — 7.04 (m, 6H), 4.73 (q,J = 7.2 Hz, 1H), 4.47 (dd, J = 14.0,
8.3 Hz, 1H), 4.40 (ddd, J=10.0, 7.9, 4.4 Hz, 1H), 3.79 (dd, J = 16.8, 6.0 Hz, 1H), 3.64 (dd, /=9.9, 6.8
Hz, 1H), 3.59 (s, 3H), 3.03 —2.94 (m, 1H), 2.93 — 2.81 (m, 2H), 2.81 —2.73 (m, 1H), 1.45 (d, /= 7.2 Hz,
3H).
13C NMR (100 MHz, DMSO) & 172.0, 171.9, 169.4, 169.2, 167.6, 140.2, 138.4, 138.1, 135.9, 134.8 ,
132.2,130.9, 129.5, 129.1, 128.4, 126.6, 123.5,95.2, 55.4, 53.9, 52.4, 48.3, 42.1, 39.9, 37.2, 36.6, 15.3.
HRMS (ESI) [M+Na]* m/z calcd for C;,H3IN4O7Na 733.1135, found 733.1194.
'"H NMR (400M Hz, DMSO-dy) (linear peptide le):
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3C NMR (100M Hz, DMSO-dg) (linear peptide le):
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Cyclic peptide 2e

'H NMR (400 MHz, DMSO) 5 8.28 — 8.10 (m, 2H), 7.89 (s, 4H), 7.25 (dd, J =
(dd, J=17.8, 7.7 Hz, 2H), 7.03 — 6.88 (m, 6H), 4.93 (dd, J = 11.7, 2.2 Hz, 1H), 4.52 (ddd, J = 10.4, 7.0,
3.7 Hz, 1H), 4.33 (ddd, J = 10.3, 7.7, 4.5 Hz, 1H), 3.82 — 3.73 (m, 1H), 3.71 (s, 1H), 3.67 (d, J=3.7 Hz,
3H), 3.53 (dd, J = 16.6, 5.4 Hz, 1H), 3.07 (dd, J = 14.0, 3.5 Hz, 1H), 2.96 — 2.84 (m, 2H), 2.81 (d, J =

12.0 Hz, 1H), 2.71 (dd, J = 14.1, 10.2 Hz, 1H).

13C NMR (100 MHz, DMSO) 6 171.9, 171.7, 169.7, 167.6, 167.3, 138.9, 138.11

130.7,129.2,128.3,127.0, 126.4, 123.6, 55.4, 53.9, 53.8, 52.5, 43.1, 40.0, 36.7, 36.5, 35.0.
MS (ESI) [M+H]" m/z calcd for C;,H;3IN4O; 583.22, found 583.25.

HRMS (ESI) [M+Na]* m/z calcd for C;,H3oN407Na 605.2012, found 605.2008.

'"H NMR (400M Hz, DMSO-ds) (cyclic peptide 2¢):
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13C NMR (100M Hz, DMSO-dg) (cyclic peptide 2¢):
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Linear peptide 1f

Phth-Ala-Gly-Gly-Ala-m-1-Phe-OMe

'H NMR (400 MHz, MeOD) & 7.76 (dt, J = 6.7, 3.5 Hz, 2H), 7.74 — 7.69 (m, 2H), 7.50 — 7.43 (m, 2H),
7.12(d,J="7.7 Hz, 1H), 6.94 (t, J = 7.8 Hz, 1H), 4.91 (d, /= 7.2 Hz, 1H), 4.50 (dd, J = 8.4, 5.8 Hz, 1H),
421 (t,J =72 Hz, 1H), 3.81 — 3.74 (m, 4H), 3.57 (d, J = 4.0 Hz, 3H), 3.00 (dd, J = 13.9, 5.8 Hz, 1H),
2.88 —2.81 (m, 1H), 1.53 (d,J = 7.2 Hz, 3H), 1.14 (d, J = 7.2 Hz, 3H).

3C NMR (100 MHz, MeOD) 8 173.4, 171.5,171.0, 169.9, 167.9, 139.4, 137.9, 135.7, 134.2, 131.9, 123,
128.5, 123.0, 93.5, 53.6, 51.4, 49.0, 48.6 — 46.3, 43.1, 42.16 (s), 36.3, 16.5, 14.0.

HRMS (ESI) [M+Na]* m/z calcd for C,3H30INsOgNa 714.1037, found 714.1051.

'H NMR (400M Hz, MeOH-d,) (linear peptide 1f):
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13C NMR (100M Hz, MeOH-d,) (linear peptide 1f):
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Cyveclic peptide 2f

KQ

O
J\/NH

MeOOC

'H NMR (400 MHz, DMSO) & 8.40 — 8.37 (m, 1H), 8.15 (t, J = 5.5 Hz, 1H), 7.97 (d, J = 7.9 Hz, 1H),
7.93 — 7.83 (m, SH), 7.42 (s, 1H), 7.11 (t, J = 7.6 Hz, 1H), 6.96 (dd, J = 16.0, 7.7 Hz, 2H), 4.92 (dd, J =
9.0, 5.2 Hz, 1H), 4.57 (ddd, J = 10.9, 8.0, 3.1 Hz, 1H), 4.19 (t, /= 7.2 Hz, 1H), 3.77 (dd, J = 15.8, 6.4
Hz, 1H), 3.74 — 3.70 (m, 1H), 3.67 (s, 3H), 3.66 — 3.62 (m, 1H), 3.56 (d, J= 7.0 Hz, 2H), 3.23 — 3.14 (m,
1H), 3.10 (dd, J = 14.2, 2.9 Hz, 1H), 2.96 (dd, J = 14.3, 10.5 Hz, 1H), 1.12 (d, J= 7.2 Hz, 3H).

3C NMR (101 MHz, DMSO) § 172.8, 172.2, 170.3, 169.5, 167.9, 138.1, 135.1, 131.9, 130.5, 128.6,
127.7,127.3,123.7, 55.4, 52.5, 44.0, 43.0, 40.6 , 40.5, 40.2, 39.9 , 39.7, 39.5, 39.31, 36.1, 35.2, 17.5.

HRMS (ESI) [M+Na]* m/z calcd for C,3H,9N5OgNa 586.1914, found 586.1913.

'H NMR (400M Hz, DMSO -dy) (cyclic peptide 2f):

Hatll o h -~ 00 0D OO N DD OO ON O OO~ O MmN~ OO MM~ DT oD — @00 D00 O Mo
TN -~ — NN NN NNNOBRNN T~ ON RN DNDRDON—— DO~ OO0 OO NNONMNAN—— ——— 0O R RN — —
WO D@ PP P PP Pe P QOO T T TOO0OO0OOOMROOM0OO00D0O0O0OOOMOOMMO OO IO — —
£l irdring : L i B e o By Ll i, : CLEHE O ey L ULEN L3000
( 28000
|
| ; F25000
| f
‘ II | 24000
T (e e T |
[ J M J 1 Joo 1 / Y st ) F2o000
20000
18000
16000
14000
12000
10000
8000
8000
|
=4000
I
| 2000
l . ‘
_,j < ) S -, | Lo
il R s i i
©omo T oo o
R R @ a® =}
O QoS [=] =i [52] F2000
T T T T T T T T
8.5 B.0 7.5 .0 8 8.0 3 2 2.0 L5 Lo il

S33



I3C NMR (400M Hz, DMSO -dg) (cyclic peptide 2f):
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HRMS (ESI) (cyclic peptide 2f):

%108 |+ESI £3S# (6.093-6.275 Zréf, 12 ISHE) Fres=135.0V 21.4d

* 586.1913 [M+Na]+

1.6 [M+H]+
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Linear peptide 1g

Phth-Aib-Gly-Gly-m-I-Phe-OMe

@)
II
O ﬁ”ﬁrk
(@)
HN (@)

I COOMe

'H NMR (400 MHz, CDCLy) § 7.79 (dt, J = 6.9, 3.5 Hz, 2H), 7.76 — 7.69 (m, 2H), 7.51 (dd, J = 18.1,
10.1 Hz, 3H), 7.12 (d, J = 7.7 Hz, 1H), 6.99 (t, J = 7.8 Hz, 2H), 6.83 (t, J = 5.4 Hz, 1H), 4.71 (dd, J =
13.7,7.1 Hz, 1H), 4.14 - 3.86 (m, 4H), 3.63 (s, 3H), 3.04 (dd, J = 13.8, 6.0 Hz, 1H), 3.01 —2.91 (m, 1H),
1.82 (d, J= 2.6 Hz, 6H).

13C NMR (100 MHz, CDCIl3) 8 173.9, 171.4, 169.6, 169.0, 138.7, 138.2, 136.1, 134.5, 131.7, 130.3,
128.6, 123.4,94.3, 61.3, 53.4, 52.3, 44.0, 43.2, 37.3, 24.6.

HRMS (ESI) [M+Na]* m/z calcd for C,6H,7IN4O7Na 657.0744, found 657.0969.

'H NMR (100M Hz, CDCl;) (linear peptide 1g):
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3C NMR (100M Hz, CDCl;) (linear peptide 1g):
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HRMS (ESI) (linear peptide 1g):

x10 6 [+EST 4474 (13.708 43#k) Frag=200.0V ATB-1.d

2.5 * 657. 0969 [M+Na]+

188. 0708 337. 0267 531. 1850

ol e e e " PR PO

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
it 5 A

Y

COOMe

'H NMR (400 MHz, CDCl;) & 7.82 — 7.65 (m, 5H), 7.56 (d, J = 10.1 Hz, 1H), 7.08 (d, J = 8.6 Hz, 1H),
7.00 - 6.85 (m, 1H), 6.82 — 6.73 (m, 1H), 6.72 — 6.63 (m, 1H), 6.51 (dd, J = 19.0, 7.3 Hz, 1H), 4.94 (dt,
J=8.9,4.5 Hz, 1H), 4.56 — 4.44 (m, 1H), 4.24 — 4.08 (m, 2H), 3.74 (d, J = 28.6 Hz, 3H), 3.70 — 3.48 (m,
2H), 3.36 — 3.15 (m, 2H), 3.00 — 2.77 (m, 2H), 2.13 (d, J = 10.8 Hz, 3H).

13C NMR (100 MHz, CDCLy) & 172.7, 172.0, 171.9, 170.7, 169.5, 169.5, 169.4, 169.0, 168.9, 136.8,
136.7, 136.0, 135.4, 134.7, 134.5, 133.0, 132.6, 131.2, 131.1, 129.0, 128.4, 128.1, 127.7, 127.6, 123.5,
123.4, 66.2, 66.1, 53.9, 52.6, 52.5, 51.9, 45.1, 44.6,29.3, 27.3, 27.2, 27.0.
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HRMS (ESI) [M+Na]* m/z calcd for C,H,6N407Na 529.1699, found 529.1690.

CDCl;) (cyclic peptide 2g):
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I3C NMR (100 MHz, CDCls) (cyclic peptide 2g):
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HRMS (ESI) (cyclic peptide 2g):

x10 6 |+EST 4333 (12.545 434h) Frag=200.0V AIB-CYC.d
2.25

2| [M+Na]

100 15 200 250 300 350 400 450 500 550 600 650
5 Fifftt (n/z)

LC-MS spectrum (EIC of 529.1690 Da):

x10 6 |+EST EIC(529.0000) 43§ Frag=200.0V ATB-CYC.d

i 2 3 1 5 6 7 8 g 10 1 12 13 11 15 16 17 18 19
S ORI ()

Time/ min

Linear peptide 1h

Phth-Phe-Gly-Gly-m-I-Phe-OMe

N/\n/ OMe

'H NMR (400 MHz, CDCLy) § 7.73 — 7.62 (m, 4H), 7.54 — 7.42 (m, 3H), 7.19 (dd, J = 15.6, 9.8 Hz, 1H),
7.15—7.06 (m, 7H), 6.98 (t, J = 7.7 Hz, 1H), 5.13 (dd, J = 11.2, 5.3 Hz, 1H), 4.70 (dd, J = 13.6, 7.3 Hz,
1H), 4.00 (dd, J = 16.8, 5.4 Hz, 1H), 3.94 — 3.75 (m, 3H), 3.65 (s, 3H), 3.57 (dd, J = 14.1, 5.3 Hz, 1H),
3.44 (dd, J = 14.1, 11.3 Hz, 1H), 3.02 (dd, J = 13.9, 5.8 Hz, 1H), 2.94 (dd, J = 13.6, 7.0 Hz, 1H).

13C NMR (100 MHz, CDCl3) 8 171.6, 169.6, 169.3, 168.8, 168.0, 138.6, 138.2, 136.5, 136.1, 134.4,
131.4, 130.3, 129.0, 128.6, 127.0, 123.5, 94.4, 60.4, 55.0, 53.5, 52.5,43.5,42.9, 37.2, 34.7, 21.1, 14.2.

HRMS (ESI) [M+Na]* m/z calcd for C31H,9N4107Na 719.0979, found 719.0975.
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TH NMR (400 MHz, CDCl;) (linear peptide 1h)
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I3C NMR (100 MHz, CDCl;) (linear peptide 1h)

600
3400

F3200

2600

2400

F2200

2000

F1800

1800

F1400

1200
1000
800
600
400
200

F0

Zo0—

lerl—

A0hE—

iveE—
eTile—
LT
SEPT

ShZe—
055
667G

Eros—

G294
40 NNW
mm.hm

BE'FE—

PSET L
LE9Z L
19 mwv.d_,r
mm.mwv%
BZOEL
oF EFM
GEFE L~
OL8EL
ESOEL
Z2BEl
098l

6291
h.mm_w
€697

5691
Sl

iofthe=] insar

=

"

0
$39

T T T T T T
150 140 130 120 110 100

T
160

T
17




HRMS (ESI) (linear peptide 1h):

x10 5 |+ESI Scan (0.207-0.224 min, 2 Scans) Frag=175.0V tj(17.3.2)11sample4960.d Subtract

1.6
1.4 719.0975
1.2+

14
0.8
0.6
720.1003
0.4

0.2

721.1038
0- |

Cyeclic peptide 2h

'H NMR (400 MHz, CDCls) & 7.75 (dt, J = 7.5, 3.8 Hz, 2H), 7.71 — 7.64 (m, 2H), 7.60 (t, J = 5.8 Hz,
1H), 7.43 (d, J = 7.9 Hz, 1H), 7.30 (t, J = 7.7 Hz, 2H), 7.25 (s, 2H), 7.08 (ddd, J = 24.5, 14.9, 7.4 Hz,
3H), 6.80 — 6.71 (m, 2H), 5.71 (d, J = 12.9 Hz, 1H), 5.24 (d, J = 12.9 Hz, 1H), 4.72 (ddd, J = 10.0, 7.7,
4.7 Hz, 1H), 4.14 (dd, J = 16.0, 7.2 Hz, 1H), 3.96 (dd, J = 15.2, 6.1 Hz, 1H), 3.79 (s, 3H), 3.62 (dd, J =
15.2, 5.7 Hz, 1H), 3.50 (dd, J = 15.9, 5.6 Hz, 1H), 3.27 (dd, J = 14.2, 4.7 Hz, 1H), 2.96 (dd, J = 14.1,
10.0 Hz, 1H).

3C NMR (100 MHz, CDCl;) § 171.9 — 171.5, 169.8, 169.3, 169.2 — 168.9, 139.7, 139.5, 136.8, 134.5,
130.0, 129.9 — 129.8, 128.9, 128.0, 127.5, 127.4, 126.6, 58.8, 53.4, 53.1, 52.6, 50.4, 44.4 — 44.1, 44.0,
37.0,3.0,29.3,27.2,22.7

HRMS (ESI) [M+Na]* m/z caled for Cs;HysN,O,Na 591.1934, found 591.1894.

'H NMR (400 MHz, CDCls) (cyclic peptide 2h):
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HRMS (ESI) (cyclic peptide 2h):

x106 +EST 4:#34# (12.405 43%F) Frag=200.0V PHE-CYC.d

25l * 591, 1894
24
1.5
1
0.
204 6784 J 922. 0098
121.0509 225, 1967 3040784 483. 1528 " 709. 2163 822, 0146 L 1051. 3467

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 110
¥ 5 FfLe (m/z)

EIC trace 0f 591.1894 Da:

x10 6 [+EST EIC(1159.3800) 4414 Frag=200.0V PHE-CYC.d

2

154

14

0.5

o5 1 15 5 25 3 85 4 45 5 55 6 65 7 7.5 & 85 9 95 10 10.5 11 1.5 12 12.5 13 13.5 14 14.5 15 15.5 16 16.5 17 1.5 18 18.5 19 19.5
5 ORERE (S

Linear peptide 1i

'H NMR (400 MHz, CDCLy) & 7.84 (dt, J = 6.9, 3.5 Hz, 2H), 7.75 (td, J = 5.1, 2.0 Hz, 2H), 7.54 — 7.45
(m, 2H), 7.40 (d, J = 1.4 Hz, 1H), 7.08 — 7.02 (m, 2H), 6.98 (d, J = 7.7 Hz, 1H), 6.96 — 6.89 (m, 1H),
4.97(q,J=7.2 Hz, 1H), 4.70 (q, J = 6.5 Hz, 1H), 4.4 (td, J = 6.3, 4.2 Hz, 1H), 3.98 (d, /= 5.5 Hz, 2H),
3.92 (dd, J = 9.0, 4.0 Hz, 1H), 3.65 (s, 3H), 3.47 (dd, J = 8.9, 6.4 Hz, 1H), 3.01 — 2.97 (m, 1H), 2.90 (d,
J=6.4Hz, 1H), 1.70 (d, J = 7.2 Hz, 3H), 1.16 (s, 9H).

3C NMR (100 MHz, CDCIl3) 8 171.3, 170.3, 169.3, 168.6, 167.7, 162.6, 138.5, 138.1, 136.0, 134.4,
131.8, 130.2, 128.5, 123.7, 94.3, 79.7 - 75.2, 74.3, 60.6, 54.0, 53.4, 52.3, 48.8, 43.4 37.4, 27.4, 15.2.

HRMS (ESI) [M+Na]* m/z calcd for C3yH36IN4NaOg 729.1397, found 729.1475.

'"H NMR (400M Hz, CDCl;-d) (linear peptide 11):
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HRMS (ESI) (linear peptide 11):
) : s
2.8
2.74
2.6
2.5

* 729.1475

2.4
2.3
2.2
2.1

0.3 651, 0942
0.24 922. 0098
603. 2428
L b

1210509 174, 0549 271. 0707 373. 0554 197. 3590 768. Z31T

822.0158  890.2454 |

100 150 200 250 300 350 100 150 500 550 600 650 700 750 800 850 900 950 1
a5 AL (n/2)

Cyveclic peptide 2i

OtBu

o)
N i L(O
4 N W
_>=o
NH

COOMe

'H NMR (400 MHz, CDCl;) § 7.86 (dt, J = 6.9, 3.5 Hz, 2H), 7.80 — 7.73 (m, 2H), 7.31 (t, J = 7.6 Hz,
1H), 7.27 (s, 1H), 7.16 (dd, J = 19.3, 7.6 Hz, 2H), 6.69 — 6.60 (m, 1H), 6.54 (d, J = 6.9 Hz, 1H), 6.47 (d,
J=172Hz, 1H), 4.97 (dd, J = 11.9, 2.3 Hz, 1H), 4.75 — 4.65 (m, 1H), 4.41 (dd, J = 10.5, 5.6 Hz, 1H),
417 (d,J=13.0 Hz, 1H), 4.12 — 4.02 (m, 1H), 3.79 (s, 3H), 3.75 (dd, J = 8.8, 3.9 Hz, 2H), 3.31 (ddd, J
= 18.5, 11.5, 5.0 Hz, 2H), 3.07 (dd, J = 13.6, 1.9 Hz, 1H), 2.93 (dd, J = 14.1, 10.2 Hz, 1H), 1.07 (s, 9H).

3C NMR (100 MHz, CDCl3) 8 171.7, 170.2, 169.2, 167.8, 167.7, 137.4, 136.7, 134.5, 131.6, 131.6,
129.8, 127.9,127.4, 123.7,79.2 - 76.1, 74.0, 60.6, 55.7, 54.1, 53.2, 52.6, 43.5, 36.8, 34.9, 27.3..

HRMS (ESI) [M+Na]* m/z caled for CsoH34N,OsNa 601.2274, found 601.2299.

"H NMR (400M Hz, CDCl;-d):

s44



Fiuuuy

83000
80000

000
50000
45000
40000
35000
30000
23000
20000
10000

155

3000
=]
—50

W

08¢
6T
E6'C
96 ¢
G0'E
G0E
B0 E
60 €

ST'E
LE
62 E7
OEE:
EE

PE £
GEE
ELE
bLE
SLE
8LE
6L E

Okt

=006

R Me ]

C

A ik A

H

1800
1700

)

i

I3C NMR (100M Hz, CDCl;-d) (cyclic peptide 2

Lh0—

8z ie—

SgvE~
8498

SPEr—

95T
zzEs+
gy
2455

£087

8E'EL
mm.mm#
G0 .\.NN
LELL

SOETh
v hﬁ/
18 RLr
BLETL

95 EFW
PoIEL

BrYELY,

8991
mh.m:ue
Bzeal—-
pros
w_mm.r:

7
1600
1400
1300
1200
F1100
rloo0
900
800
400
300
100
0

e

A

|

I |

|

|

S45

£1 (ppm)

110 100

120

N

I

180 150 140

I

1

30



HRMS ESI (cyclic peptide 2i):

<106 [ST &R (6.863-6.963 /}¥, 7 FKD Frag-135.0V 2.

wwwwww

= 309. 0993
21.0509 1510619 | 9511336 63. 1615

75 100 135 150 175 200 235 250 275 300 335 350 375 400 435 450 475 500 535

Linear peptide 1j

Phth-Ala-Lys(Boc)-Gly-m-I-Phe-OMe

NHBoc
(e} (o}
NH/\n/NH COOMe
Nt NH o
CH, 0
e} I

'H NMR (400 MHz, DMSO) 5 8.32 (dd, J = 17.8, 7.6 Hz, 2H), 8.18 (t, J = 5.8 Hz, 1H), 7.91 — 7.79 (m,
4H),7.58 (d,J = 7.5 Hz, 2H), 7.23 (d, J= 7.7 Hz, 1H), 7.08 (t, J = 7.8 Hz, 1H), 6.70 (t, J = 5.4 Hz, 1H),
478 (q,J=7.2 Hz, 1H), 4.49 — 4.39 (m, 1H), 4.17 (dd, J = 12.8, 8.8 Hz, 1H), 3.80 — 3.69 (m, 1H), 3.63
(dd, J=10.7, 6.2 Hz, 1H), 3.58 (s, 3H), 2.97 (dd, J = 13.7, 5.8 Hz, 1H), 2.89 (dd, J = 9.2, 4.5 Hz, 1H),
2.83 (dd, J=11.9, 5.9 Hz, 2H), 1.57 (td, J = 15.7, 9.1 Hz, 1H), 1.47 (t, J= 7.1 Hz, 3H), 1.41 — 1.33 (m,
9H), 1.32 — 1.25 (m, 2H), 1.23 (s, 1H), 1.21 — 1.08 (m, 2H).

3C NMR (100 MHz, DMSO) § 172.5, 172.1, 169.3, 167.9, 140.3, 138.1, 135.8, 134.8, 132.4, 130.9,
129.1, 123.4,95.2, 77.8, 53.9, 53.7, 52.3, 48.3, 42.0, 40.6, 40.4, 40.2, 40.0, 39.8, 39.6, 39.4, 36.6, 31.4,

29.4,28.8,23.1, 15.6.

HRMS (ESI) [M+Na]* m/z calcd for C34H4,INsOgNa 814.1925, found 814.1977.
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"H NMR (400M Hz, DMSO-dy) (linear peptide 1j)
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HRMS (ESI) (linear peptide 1j):

«10 © |+ESI 24538 (7.698-7.765 S+8F, 5 FHEE) Fras=135.0V 1g.d

R ) 6 S\ M

Cyclic peptide 2j

NHBoc

A

MeOOC™ N° O
H

'H NMR (400 MHz, DMSO) & 8.27 (dd, J = 7.1, 5.2 Hz, 1H), 8.14 (d, J = 6.6 Hz, 1H), 7.95 — 7.86 (m,
4H),7.36 (s, 1H), 7.28 — 7.21 (m, 1H), 7.11 (d, J= 7.6 Hz, 1H), 7.03 (d, J = 7.6 Hz, 1H), 6.86 — 6.79 (m,
1H), 6.68 (t, J = 5.4 Hz, 1H), 5.00 (dd, J = 11.8, 2.1 Hz, 1H), 4.64 — 4.47 (m, 1H), 4.02 (dt, J=9.1, 6.1
Hz, 1H), 3.87 (dd, J = 16.9, 7.3 Hz, 1H), 3.66 (s, 3H), 3.62 (d, /= 13.2 Hz, 1H), 3.44 (d, J = 4.8 Hz, 1H),
3.06 (dd, J = 14.0, 3.5 Hz, 1H), 2.93 (dd, J = 14.0, 9.2 Hz, 1H), 2.83 — 2.76 (m, 2H), 2.74 (d, /= 6.8 Hz,
1H), 1.53 (dt, J= 13.5, 6.4 Hz, 1H), 1.48 — 1.37 (m, 1H), 1.38 — 1.29 (m, 9H), 1.26 — 1.14 (m, 2H), 1.14
~0.97 (m, 2H).

13C NMR (100 MHz, DMSO) § 172.5, 171.8, 169.7, 167.9, 167.5, 155.9, 139.1, 136.3, 135.0, 132.2,
130.6, 129.1, 128.2, 126.9, 123.6, 77.8, 54.6 — 54.1, 53.7, 53.4, 52.5, 42.9, 40.6, 40.4, 40.2, 40.0, 39.8,
39.6,39.3, 36.8, 35.5, 30.6, 28.7, 23.2.

HRMS (ESI) [M+Na]* m/z caled for CsH, N5sO9Na 686.2802, found 686.2837.

'"H NMR (400M Hz, DMSO-dy) (cyclic peptide 2j):
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HSQC (cyclic peptide 2j):
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Linear peptide 1k
Phth-Ala-Asp(OMe)-Gly-m-I-Phe-OMe

COOMe

O (0]
NH
NH
LAy
(@)
(@) I

'H NMR (400 MHz, DMSO) & 8.47 (d, J = 7.9 Hz, 1H), 8.24 (d, J = 7.7 Hz, 1H), 8.08 (t, J = 5.9 Hz,
1H), 7.90 — 7.82 (m, 4H), 7.58 (dd, J = 6.2, 1.2 Hz, 2H), 7.22 (d, J = 7.8 Hz, 1H), 7.09 (dd, J=9.2, 6.8
Hz, 1H), 4.81 (d, J=7.2 Hz, 1H), 4.64 (d, J = 6.4 Hz, 1H), 4.48 — 4.38 (m, 1H), 3.67 (t, /= 5.8 Hz, 1H),
3.65 — 3.60 (m, 1H), 3.58 (s, 3H), 3.56 (s, 3H), 2.97 (dd, J = 13.8, 5.9 Hz, 1H), 2.86 (dd, J = 13.7, 8.9
Hz, 1H), 2.72 (dd, J = 16.0, 6.2 Hz, 1H), 2.44 (dd, J = 16.0, 7.9 Hz, 1H), 1.45 (d, J = 7.2 Hz, 3H).

COOMe

13C NMR (100 MHz, DMSO) & 172.0, 171.0, 170.8, 169.4, 169.1, 167.7, 140.2, 138.14 135.9, 134.8,
132.4,130.9, 129.4 — 129.3, 123.5, 95.2, 53.9, 52.4, 51.9, 50.3, 48.1, 42.2, 40.6, 40.4, 40.2, 40.0, 39.7,
39.6,39.4,36.6,36.3, 15.4.

HRMS (ESI) [M+Na]* m/z calcd for C,3H,9IN4OgNa 715.0877, found 715.0943.

'"H NMR (400M Hz, DMSO-dg) (linear peptide 1k):
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3C NMR (100M Hz, DMSO-dg) (linear peptide 1k):
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Cyveclic peptide 2k

'H NMR (400 MHz, DMSO) 8 8.40 (d, J = 7.0 Hz, 1H), 8.16 (t, /= 6.1 Hz, 1H), 7.90 (tdd, J = 6.1, 3.8,
2.5 Hz, 4H), 7.38 (d, J = 5.7 Hz, 1H), 7.23 (t, J = 7.6 Hz, 1H), 7.12 — 7.00 (m, 3H), 5.05 (dd, J = 11.3,
1.9 Hz, 1H), 4.54 (td, J = 9.0, 3.9 Hz, 1H), 4.48 (dd, J = 14.2, 7.2 Hz, 1H), 3.82 (dd, J = 16.6, 6.7 Hz,
1H), 3.67 (s, 3H), 3.62 (dt, J = 11.9, 4.2 Hz, 2H), 3.59 — 3.56 (m, 1H), 3.46 (s, 4H), 3.06 (dd, J = 13.9,
3.6 Hz, 1H), 2.89 (d, J = 13.0 Hz, 1H), 2.70 (dd, J = 16.2, 5.8 Hz, 1H), 2.46 (d, J = 8.4 Hz, 1H).

13C NMR (100 MHz, DMSO) 6 171.7 , 170.8, 169.5, 168.0, 167.4, 138.9, 136.59, 135.0, 132.1, 130.6,
129.1, 128.3,127.1, 123.6, 53.7, 53.3,52.5, 51.9, 51.1, 43.1, 40.6, 40.4, 40.2, 40.0, 39.8, 39.5, 39.3, 37.9,
36.7,35.6,35.2,35.0,21.9.

HRMS (ESI) [M+H]" m/z calcd for C,3H,9N4O9 565.1934, found 565.1951.

'H NMR (400M Hz, DMSO-dy) (cyclic peptide 2k):
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3C NMR (100M Hz, DMSO-dg) (cyclic peptide 2k):
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HRMS (ESI) (cyclic peptide 2Kk):

e [MAH]T

wos [M+Na]™

Linear peptide 11

'H NMR (400 MHz, CD;0D) & 7.89 — 7.84 (m, 2H), 7.84 — 7.78 (m, 2H), 7.61 (d, J = 1.4 Hz, 1H), 7.53
(d,J=7.9 Hz, 1H), 7.24 (d, J= 7.8 Hz, 1H), 7.02 (t, J = 7.8 Hz, 1H), 5.02 (t, J = 7.2 Hz, 1H), 4.59 (dd,
J=9.9, 4.8 Hz, 1H), 3.92 (s, 3H), 3.86 — 3.77 (m, 3H), 3.09 (dd, J = 14.1, 4.8 Hz, 1H), 2.86 — 2.80 (m,
1H), 1.65 (d, J = 7.2 Hz, 3H).

3C NMR (100 MHz, CD;0D) & 173.5, 172.9, 172.6, 172.5, 171.5, 169.3, 141.2, 139.2, 136.9, 135.5,
133.3, 131.2, 129.6, 124.4, 94.9, 56.0, 44.4, 43.5,41.8, 37.8, 15.3.

HRMS (ESI) [M+Na]* m/z calcd for C,sH,cINsNaOg 686.0724, found 686.0720

'H NMR (400 MHz, CD;0D) (linear peptide 11):
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HRMS (ESI) (linear peptide 11):

x10 6 |+EST 42454 (6.420 43%h) Frag=135.0V In.d

* 686. 0720

0.25] 9906698 I
21. 0509 279.0934  407.1960 3220098 1177, 3850 1349. 1535

oJ ' ) h . " Lol |

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900

W5 Bt (n/z)

Cyveclic peptide 21

COOH

'H NMR (400 MHz, DMSO) & 8.50 (t, J = 5.8 Hz, 1H), 8.14 (t, J = 5.6 Hz, 1H), 7.99 — 7.92 (m, 1H),
7.89 (tdd, J = 6.2, 3.8, 2.4 Hz, 2H), 7.46 (s, 1H), 7.41 — 7.29 (m, 3H), 7.20 (t, J = 7.6 Hz, 1H), 7.08 (dd,
J=15.2,7.6 Hz, 1H), 6.89 (d, J= 7.5 Hz, 1H), 5.32 (t, /= 4.7 Hz, 1H), 5.19 — 5.05 (m, 2H), 4.55 — 4.42
(m, 1H), 4.10 - 3.99 (m, 1H), 3.95 (dd, J = 15.8, 5.9 Hz, 1H), 3.74 (dd, J= 16.4, 5.3 Hz, 1H), 3.62 — 3.55
(m, 1H), 3.55 — 3.41 (m, 2H), 3.03 — 2.93 (m, 1H), 2.93 — 2.83 (m, 1H).

13C NMR (100 MHz, DMSO) & 174.8, 172.0, 169.6, 168.4, 167.6.136.4, 135.0, 132.1, 130.1, 128.9,
128.6, 128.4 - 128.3, 123.7, 70.2, 67.3 — 66.5, 66.4, 35.7, 31.8, 29.6, 29.3, 29.1, 27.0, 26.2 — 24.6, 22.6.

HRMS (ESI) [M+Na]* m/z calcd for C,sH,6N50g 536.1781 Da, found 536.1789 Da.

'H NMR (400 MHz, DMSO-dy) (cyclic peptide 21):
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HRMS (ESI) (cyclic peptide 21):

ded 536.1789
537.1823

2t 1740549 2875664 4611460

Qe . I !

Intensity

ik |
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Mass/Chaige, Da

Linear peptide 1m

'H NMR (400 MHz, CDCl3)  7.84 (dd, J = 5.4, 3.1 Hz, 2H), 7.72 (dd, J = 5.5, 3.0 Hz, 2H), 7.54 (d, J =
7.9 Hz, 1H), 7.49 (d, J = 9.5 Hz, 1H), 7.18 (d, J = 7.9 Hz, 1H), 7.08 (d, J = 7.7 Hz, 1H), 7.00 (dd, J =
16.8, 9.0 Hz, 2H), 5.01 (q, J = 7.3 Hz, 1H), 4.78 (td, J = 7.6, 5.5 Hz, 1H), 4.54 — 4.46 (m, 1H), 4.07 (dd,
J=16.5,3.4 Hz, 1H), 3.93 (dd, J = 17.5, 3.8 Hz, 1H), 3.73 (s, 3H), 3.56 — 3.42 (m, 1H), 3.37 (dd, J =
17.2, 8.6 Hz, 1H), 3.10 (dd, J = 14.0, 5.4 Hz, 1H), 2.95 — 2.86 (m, 1H), 2.29 (dd, J = 11.7, 6.0 Hz, 1H),
2.01 - 1.92 (m, 2H), 1.92 — 1.81 (m, 1H), 1.76 (d, J = 7.3 Hz, 3H).

13C NMR (100 MHz, CDCl3) § 171.5, 170.4, 169.2, 168.1, 167.8, 138.7, 138.1, 136.0, 134.2, 131.9,
130.1, 128.6, 123.5,94.3, 77.4, 77.1, 76.8, 60.4, 60.1, 53.1, 52.9, 52.5, 49.0, 46.5, 42.3, 37.2, 27.5, 24.7,
15.4.

HRMS (ESI) [M+Na]* m/z caled for CasHaIN,O,Na 683.0979, found 683.1142.

'"H NMR (400M Hz, CDCl;-d) (linear peptide 1m):
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HRMS (ESI) (linear peptide 1m):

-« [M+Na]*

[M+H]*

Cyveclic peptide 2m

MeOOC

'H NMR (400 MHz, CDCl;) & 8.17 (d, J = 5.4 Hz, 1H), 7.91 (dt, J = 7.0, 3.5 Hz, 2H), 7.79 (td, J = 5.2,
2.1 Hz, 2H), 7.62 (dd, J=7.7, 2.5 Hz, 1H), 7.35 (dd, J=3.9, 1.5 Hz, 2H), 7.20 (dd, J = 5.7, 2.5 Hz, 1H),
5.32(dd, J=13.2, 4.8 Hz, 1H), 4.73 (d, J = 7.4 Hz, 1H), 4.40 — 4.32 (m, 1H), 4.32 — 4.24 (m, 1H), 4.12
(q,J=7.1 Hz, 1H), 3.93 — 3.83 (m, 1H), 3.80 (s, 3H), 3.59 — 3.47 (m, 1H), 3.45 (dd, J = 16.0, 3.0 Hz,
1H), 3.28 (dd, J = 9.5, 7.6 Hz, 1H), 3.24 — 3.18 (m, 1H), 3.12 (dd, J = 14.1, 4.7 Hz, 1H), 2.56 (dd, J =
12.3, 4.8 Hz, 1H), 2.00 — 1.86 (m, 2H), 1.72 (ddd, J = 12.0, 9.9, 6.0 Hz, 1H).

13C NMR (100 MHz, CDCIl3) § 172.3, 170.5, 169.0, 168.0, 167.8, 137.1, 135.5, 134.5, 132.0, 131.6,
129.4,127.8,127.1,123.8,77.4,77.1,76.7, 60.4, 59.4, 56.1, 55.8, 52.5,47.0,41.2,37.5, 36.1, 25.7, 24.6,
21.1, 14.2.

HRMS (ESI) [M+H]* m/z calcd for CygHyoN4O7 533.2036, found 533.2036; [M+Na]* m/z caled for
C28H28N4O7Na 5551856, found 555.1917.

'"H NMR (400M Hz, CDCl;-d) (cyclic peptide 2m):
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HRMS (ESI) (cyclic peptide 2m):

x10 8 |-ESI £ (6.316-6.349 ¥, § L0 Frag=l125.0V 2id

;:57 * 555.1917 [M+Na]+

[M+H]+ * 533,203

0.1 il 592.2764
121. 0509 169. 0119 ’56‘\“15“ 328, 1041 376. 1288 436. 1501 503. 2081 1 L

s0 100 120 130 150 180 200 220 240 260 250 300 320 340 360 380 400 420 40 460 430 s00 530 540 560 550 600 620 640 660 6SC

it 5

Linear peptide 1n

O
: 2
%:N, HL N
‘*” "NH
o] /\g/ o)
HN H
)\‘(N

CHj
COOMe

G

'H NMR (400 MHz, CDCl3) § 7.84 (dt, J = 6.9, 3.5 Hz, 2H), 7.77 — 7.70 (m, 2H), 7.55 (d, J = 7.8 Hz,
1H), 7.48 (s, 1H), 7.11 (d, J = 7.6 Hz, 1H), 7.01 (dd, J = 9.0, 6.4 Hz, 3H), 6.83 (d, J = 7.5 Hz, 1H), 4.98
(q,J="7.3 Hz, 1H), 4.75 (dd, J = 13.6, 6.3 Hz, 1H), 4.53 — 4.43 (m, 1H), 4.34 (dd, J = 14.3, 7.2 Hz, 1H),
4.06 (d,J = 4.0 Hz, 2H), 3.71 (s, 3H), 3.62 (dd, J = 12.1, 5.6 Hz, 1H), 3.45 (d, J = 8.6 Hz, 1H), 3.09 (dd,
J=13.9, 5.9 Hz, 1H), 3.04 — 2.94 (m, 1H), 2.27 — 2.17 (m, 1H), 2.15 — 2.06 (m, 1H), 2.05 — 1.96 (m,
2H), 1.73 (d, J = 7.3 Hz, 3H), 1.28 (d, J = 7.1 Hz, 3H).

13C NMR (100 MHz, CDCl3) 8 171.8, 171.6, 170.9, 169.4, 168.3, 167.8, 138.6, 138.3, 136.1, 134.3,
131.9,130.3, 128.6, 123.6,94.3, 77.4,77.0, 76.7, 60.5, 53.3, 52.5,49.3,49.0, 46.7, 42.6, 37.2, 28.1, 24.9,
17.2, 15.4.

HRMS (ESI) [M+Na]* m/z calcd for C31H34INsOgNa 754.1350, found 754.1431.

'"H NMR (400M Hz, CDCl;-d) (linear peptide 1n):
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HRMS (ESI) (linear peptide 1n):

- [M+Na]*

[M+H]*

¥
Ir
i
3

'H NMR (400 MHz, CDCl3) § 7.83 (dt, J = 7.0, 3.5 Hz, 2H), 7.78 — 7.68 (m, 2H), 7.65 (d, J = 3.6 Hz,
1H), 7.35 (s, 1H), 7.25 — 7.15 (m, 2H), 7.11 (dd, J = 11.1, 7.9 Hz, 2H), 6.69 (d, J = 7.5 Hz, 1H), 4.98 —
4.86 (m, 2H), 4.49 (dd, J = 8.7, 2.9 Hz, 1H), 4.20 (t, J = 7.4 Hz, 1H), 4.10 — 3.95 (m, 1H), 3.86 (d, J =
13.6 Hz, 1H), 3.83 — 3.72 (m, 2H), 3.68 (d, J = 4.8 Hz, 3H), 3.42 (dd, J = 16.5, 9.2 Hz, 1H), 3.27 (dd, J
=142, 4.1 Hz, 1H), 2.90 (ddd, J = 14.1, 11.0, 8.0 Hz, 2H), 2.19 (ddd, J = 12.8, 6.4, 3.2 Hz, 1H), 2.15 —
2.03 (m, 1H), 1.87 (ddd, J = 29.0, 12.6, 6.1 Hz, 2H), 1.00 (d, J = 7.4 Hz, 3H).

3C NMR (100 MHz, CDCl;) 8 173.1, 172.1 170.2, 169.4, 168.5, 167.9, 137.8, 135.5, 134.7, 131.5,
131.2,129.5, 127.4, 127.0, 123.8, 78.8 — 75.0, 61.4, 56.5, 52.4, 50.2, 48.0, 43.2, 37.1, 36.7, 29.3, 24 4,
16.8.

HRMS (ESI) [M+H]* m/z calcd for Cs;HzsNsOg 604.2407, found 604.2410.

'H NMR (400M Hz, CDCl; -d) (cyclic peptide 2n):
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HRMS (ESI) (cyclic peptide 2n):

0¢ [-ES1 £EM (62736438 #, 1L BB Framizs 0V 25d

o [MHH
|

[M+Na]*

Linear peptide 10

'H NMR (400 MHz, CDCl;) & 7.85 (dt, J = 7.8, 3.9 Hz, 2H), 7.75 — 7.70 (m, 2H), 7.57 (t, J = 6.9 Hz,
2H), 7.11 — 7.04 (m, 2H), 6.88 (q, J = 5.4 Hz, 3H), 4.99 (q, J = 7.3 Hz, 1H), 4.75 (dd, J = 13.7, 6.2 Hz,
1H), 4.43 — 4.41 (m, 1H), 4.34 — 4.30 (m, 1H), 4.04 (t, J= 4.2 Hz, 2H), 3.70 (s, 3H), 3.58 (d, J = 3.6 Hz,
1H), 3.45 (dd, J = 16.8, 7.7 Hz, 1H), 3.08 (dt, /= 11.4, 5.7 Hz, 1H), 3.04 — 2.96 (m, 1H), 2.17 (ddd, J =
9.0, 6.5, 3.3 Hz, 1H), 2.08 (dd, J = 8.2, 2.5 Hz, 1H), 2.02 — 1.94 (m, 2H), 1.73 (d, J = 7.3 Hz, 3H), 1.24
(d, J="7.1 Hz, 3H).

13C NMR (100 MHz, CDCl3) 8 171.8, 171.6, 170.9, 169.4, 168.1, 167.8, 137.5, 135.7, 134.2, 131.9,
131.4,123.5,92.5,77.4,77.1,76.8, 60.3, 53.1, 52.4, 49.2, 49.0, 46.7, 42.6, 37.2, 28 .2, 24.9, 17.2, 15.4.

HRMS (ESI) [M+Na]* m/z calcd for C31H34INsOgNa 754.1350, found 754.1412.

'"H NMR (400M Hz, CDCl;) (linear peptide 10) (further purified):
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210 & |+ESI £33 (8.920-7.103 8, 12 HHEH) Fraz=135.0V 1k d

-seoo [M+Na]*

[M+H]*

700. 1258 || ‘ | TE mﬁl

i
e
dir
i
il

Cyclic peptide 20

0
\\N
MeOOC T
o
HN)/L o
0

O H

'H NMR (400 MHz, CDCl3) § 7.82 (dd, J = 5.4, 3.0 Hz, 2H), 7.68 (dd, J = 5.4, 3.0 Hz, 2H), 7.33 (d, J =
7.9 Hz, 2H), 7.07 (dd, J = 17.3, 8.2 Hz, 3H), 6.66 (s, 1H), 6.24 (d, J = 7.5 Hz, 1H), 5.31 (dd, J = 12.8,
3.3 Hz, 1H), 4.89 (dt, J = 8.5, 5.2 Hz, 1H), 4.44 — 4.28 (m, 2H), 4.22 (dd, J = 13.2, 6.5 Hz, 1H), 4.10
4.00 (m, 1H), 3.78 (d, J= 3.3 Hz, 1H), 3.73 (d, J= 12.2 Hz, 3H), 3.53 — 3.43 (m, 1H), 3.27 (dd, J = 17.2,
7.9 Hz, 1H), 3.17 — 3.08 (m, 2H), 3.03 (dd, J = 13.9, 5.1 Hz, 1H), 2.11 (ddd, J = 11.2, 8.1, 3.7 Hz, 2H),
1.88 — 1.79 (m, 2H), 1.28 (d, J = 7.2 Hz, 3H).

13C NMR (100 MHz, CDCIl;) § 170.8, 170.6, 169.2, 167.1, 166.9, 166.7, 134.9, 133.3, 130.9, 129.9,
129.5, 127.8, 122.6, 77.6 - 75.0, 64.5, 60.9, 51.7, 51.5, 51.4, 48.9, 45.9, 42.1, 36.4, 34.33 (s), 29.5, 27.9,
23.6,18.2,17.3, 12.7.

HRMS (ESI) [M+Na]* m/z caled for Cs;H33NsOsNa 626.2227, found 626.2283.

'H NMR (400M Hz, CDCls-d) (cyclic peptide 20):
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HRMS (ESI) (cyclic peptide 20):

o 2o $ET (62636450 #H 1 ERER) eS0T Ld

cez [M+Na]*

[M+H]

Linear peptide 1p

(e}
N
e O
o
HN O
A/J_SN
HN _>—NH O

PbHN— o ;X goome
NH MeooC—/  HN—

Q)

'H NMR (400 MHz, CDCls) 8 7.86 (s, 1H), 7.76 (dd, J = 5.3, 3.0 Hz, 2H), 7.64 (dd, J = 5.3, 3.0 Hz, 2H),
7.57 (d, J = 8.8 Hz, 1H), 7.54 — 7.46 (m, 3H), 7.38 (d, J = 8.1 Hz, 1H), 7.10 (d, J = 7.7 Hz, 1H), 6.99
(dd, J=10.0, 5.9 Hz, 1H), 6.35 (s, 2H), 6.13 (s, 1H), 4.97 (q, J = 7.0 Hz, 1H), 4.82 (dd, /= 13.4, 5.7 Hz,
1H), 4.65 (dd, J = 14.1, 7.2 Hz, 1H), 4.45 (s, 1H), 3.99 — 3.82 (m, 2H), 3.63 — 3.59 (m, 3H), 3.56 (d, J =
10.9 Hz, 3H), 3.20 (s, 2H), 2.97 — 2.90 (m, 4H), 2.85 (d, J= 5.7 Hz, 1H), 2.72 (dd, J = 17.0, 5.8 Hz, 1H),
2.46 (d, J=22.2 Hz, 5H), 2.05 (d, J = 7.9 Hz, 4H), 1.89 (dd, J = 15.4, 6.7 Hz, 1H), 1.72 (d, J = 8.5 Hz,
1H), 1.60 (d, J = 7.2 Hz, 3H), 1.56 (s, 2H), 1.45 (s, 6H).

13C NMR (100 MHz, CDCl3) § 172.8, 171.8, 171.2, 170.5, 170.3, 167.8, 162.6, 158.8, 156.4, 138.9,
138.2, 135.9, 134.2, 132.2, 131.9, 130.2, 128.6, 124.7, 123.4, 117.6, 94.4, 86.5, 78.2 — 76.1, 60.4, 53.6 ,
52.3,52.1,49.6,48.7,43.5,43.2, 37.0, 36.5, 35.3, 28.6, 21.1, 19.3, 18.0, 15.3, 14.2, 12.5.

HRMS (ESI) [M+H]" m/z calcd C47Hs5INgO45S for 1101.2810, found 1101.2875.

'H NMR (400M Hz, CDCl5) (linear peptide 1p):
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x106 |+ESI £33 (15.079 4+%) Frag=200.0V 1M.d

1.4
[M+H]"

0.8+
0.6+

0.4+

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 18I
¥ 5 BEE (m/z)

Linear peptide 2p

MeOOC /<
HNWTN

[}
MeOOC

'H NMR (400 MHz, DMSO) & 8.20 (d, J = 7.8 Hz, 1H), 8.19 — 8.09 (m, 1H), 8.03 (d, /= 7.8 Hz, 1H),
7.94 —7.81 (m, 3H), 7.76 — 7.64 (m, 3H), 7.34 (d, J = 15.0 Hz, 1H), 7.19 (s, 1H), 7.08 (t, J = 7.6 Hz,
1H), 6.92 (d, J = 6.3 Hz, 1H), 6.65 (s, 1H), 6.32 (d, J = 32.6 Hz, 1H), 5.32 (t, J = 4.7 Hz, 1H), 5.05 (dd,
J=8.6,5.7 Hz, 1H), 4.68 — 4.53 (m, 2H), 4.15 — 4.06 (m, 1H), 3.77 (dd, J = 16.7, 5.2 Hz, 1H), 3.74 —
3.64 (m, 3H), 3.63 — 3.49 (m, 3H), 3.48 — 3.33 (m, 1H), 3.25 — 3.13 (m, 2H), 3.10 (dd, J = 14.0, 3.0 Hz,
1H), 2.96 — 2.85 (m, 4H), 2.44 (s, 3H), 2.39 (s, 2H), 1.98 (s, 3H), 1.63 (dd, J = 14.7, 6.8 Hz, 3H), 1.53
(d, J= 6.6 Hz, 3H), 1.39 (d, J = 5.9 Hz, 6H).

13C NMR (100 MHz, DMSO) 3 174.8, 170.8, 169.2 — 168.9, 168.1, 167.4, 132.2, 132.0, 130.1 129.1,
125.3-124.6, 123.6, 86.8, 65.5, 40.0, 35.6, 31.8, 30.5,29.6, 29.5,29.3, 29.1, 28.8, 27.0, 25.6, 22.6, 19.1,
14.4, 14.0, 12.7.

HRMS (ESI) [M+H]* m/z calcd for C4;Hs7NgO3S 973.3766, found 973.3761; [M+Na]* m/z calcd for
C47Hs6NgO3SNa 995.3585, found 995.3586.

'H NMR (400M Hz, DMSO-d) (cyclic peptide 2p):
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HRMS (ESI) (cyclic peptide 2p):

aosases [M+Na]*

sraazer [MAH]!

024
‘ 1010.8839 10314274
N L

Linear peptide 1q

O
o
N
o NH NH
(¢}
NH o

cooteu™

z
/

'H NMR (400 MHz, CDCl3) § 8.27 (d, J = 1.2 Hz, 1H), 7.76 (td, J = 5.2, 2.0 Hz, 2H), 7.71 (d, J = 8.4
Hz, 2H), 7.67 (td, J= 5.2, 2.0 Hz, 2H), 7.51 (dd, J = 8.3, 1.4 Hz, 1H), 7.30 (s, 1H), 7.25 — 7.21 (m, 3H),
6.82 (d,J=7.7 Hz, 1H), 6.71 (dd, J = 9.8, 8.2 Hz, 2H), 4.94 (dd, J = 11.3, 4.9 Hz, 1H), 4.63 (q, /= 6.0
Hz, 1H), 4.53 — 4.40 (m, 1H), 4.17 (dd, J = 8.2, 6.8 Hz, 1H), 3.04 (d, J = 6.3 Hz, 2H), 2.35 (s, 3H), 2.33
~2.27 (m, 1H), 2.14 (dd, J = 13.5, 6.8 Hz, 1H), 1.90 — 1.81 (m, 1H), 1.63 (dd, J = 7.2, 5.5 Hz, 3H), 1.49
~ 1.38 (m, 1H), 1.27 — 1.22 (m, 9H), 1.02 — 0.80 (m, 18H).

3C NMR (100 MHz, CDCl3) § 172.1, 170.6, 169.9, 169.8, 168.2, 145.3, 135.7, 134.9, 134.3, 132.2,
131.6, 130.2, 130.1, 126.9, 124.6, 123.6, 122.4, 121.3 , 117.3, 89.1, 82.7, 77.4, 77.1, 76.7, 58.9, 52.9,
52.7,52.5,40.4,37.5,30.2,27.8,27.3,25.2,24.8, 23.2, 23.0, 21.8, 21.6, 21.3, 19.3 , 18.0.

HRMS (ESI) [M+Na]* m/z caled for C47HssIN5sO9SNa 1018.2898, found 1018.2886.

'H NMR (400M Hz, CDCl; -d) (linear peptide 1q):
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HRMS (ESI) (linear peptide 1q):

10 & [+EST &955F (8.927 4#F) Frag=133.0V lo.d

* 1018. 2886 [M+Na]+

. — 456 2483 54 0Tha ]
216.1027 357. 1815 R SBaOTuR 722.0232

Cyclic peptide 2q

(6] O
NH

/ COOtBu

O

(e}

N,

'H NMR (600 MHz, CDCL;) & 7.96 (s, 1H), 7.78 (dd, J = 5.4, 3.0 Hz, 2H), 7.73 (d, J = 8.0 Hz, 1H), 7.68
(d, J= 8.1 Hz, 1H), 7.67 — 7.62 (m, 3H), 7.38 (t, J = 7.6 Hz, 1H), 7.32 (d, J = 8.0 Hz, 1H), 7.27 (d, J =
7.7 Hz, 2H), 6.78 (d, J = 7.5 Hz, 1H), 6.68 (d, J = 8.5 Hz, 1H), 6.62 (d, J = 7.1 Hz, 1H), 4.96 (dd, J =
11.3, 4.9 Hz, 1H), 4.76 (dt, J = 9.8, 6.8 Hz, 1H), 4.47 (dd, J = 14.3, 7.4 Hz, 1H), 4.27 (dd, J = 8.4, 6.0
Hz, 1H), 3.37 (dd, J = 14.3, 5.7 Hz, 1H), 3.15 (dd, J = 14.3, 10.0 Hz, 1H), 2.55 (d, J = 8.4 Hz, 3H), 2.41
~2.37 (m, 1H), 2.35 (d, J= 4.3 Hz, 1H), 2.30 (dt, /= 13.2, 6.5 Hz, 1H), 1.77 — 1.72 (m, 1H), 1.62 — 1.56
(m, 1H), 1.54 — 1.47 (m, 1H), 1.05 (s, 9H), 0.98 (t, J = 6.4 Hz, 9H), 0.93 (dd, J = 12.2, 6.6 Hz, 9H).

3C NMR (150 MHz, CDCl;) 8 171.8, 170.5, 170.1, 169.9, 168.1, 145.7, 135.4, 134.4, 133.4, 132.30 (s),
131.5,130.3,129.7,127.8, 126.1, 123.8, 123.6, 123.2,122.3,120.9, 111.8, 111.8, 82.8, 80.2 - 73.5, 58.6,
52.9,52.6,40.3,37.6,29.8, 28.0,27.4,25.3,24.9,23.2,22.9,21.9, 21.3, 19.3, 17.7.

HRMS (ESI) [M+H]" m/z calcd.for C47H58N509S: 890.3775; found: 890.3770.

'H NMR (400M Hz, CDCl; -d) (cyclic peptide 2q):
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HSQC (cyclic peptide 2q):
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NOESY (cyclic peptide 2q):
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(Note: No correlation between Ha (4.96 ppm) and HP (2.37 ppm) of Bs-Leul was observed,

indicating the an antiperiplanar arrangement of these two proton)

HRMS (ESI) (cyclic peptide 2q):

Compound 2r (Celogentin C ring A)

W COOtBu

'H NMR (400 MHz, CD;0D) 8 7.86 (dt, J = 6.9, 3.5 Hz, 2H), 7.80 — 7.73 (m, 2H), 7.31 (t, J = 7.6 Hz,
1H), 7.27 (s, 1H), 7.68 (d, J = 3.3, 2H), 7.64 (s, 1H), 7.50 (d, J = 8.1 Hz, 1H), 7.35 (s, 1H), 7.23 (d, J =
8.0, 2H), 7.16 (d, J = 8.2, 1H), 5.30 (dd, J = 9.6, 5.5 Hz, 1H), 4.28 (dd, J = 8.5, 3.6 Hz, 1H), 4.20 (dd, J
=10.6,3.9 1H), 3.62 (d, J = 7.5, 1H), 3.41 (dd, J = 15.8., 6.4 Hz, 1H), 3.21 (dd, J = 12.5, 4.0 Hz, 1H),
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2.44 (m, 1H), 2.33 (s, 3H), 2.24 (m, 1H), 1.98 (m, 2H), 1.52 (s,9H), 1.46-1.28 (m, 3H), 0.92-0.77 (m,
18H).

3C NMR (100 MHz, CD;0D) 8 175.5, 173.9, 172.3, 172.2, 172.0, 147.6., 137.7, 135.4, 131.6, 128.5,
127.0, 124.9, 121.2, 119.9, 118.2, 83.9, 58.3, 54.9, 54.0, 53.3, 51.7, 50.2-49.8, 44.2, 32.8, 31.5, 28.8,
27.4,26.6,24.0,22.6,22.0,21.9,19.5,19.4, 18.1.

HRMS (ESI) [M+Na]* m/z calcd for C44HgNgNaOoS 871.4040, found 871.4043.

'H NMR (400 MHz, CD;0D)
g
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13C NMR (100 MHz, CD;0D)
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