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SUPPORTING INFORMATION

General experimental details

High -performance liquid chromatography (HPLC)

Reversal-phase analytical HPLC was performed on an Agilent Series 1100 equipped with a G1322A degasser, a G1311A
pump, a G1313Aautosampler, a G1316A oven and a G1315Bdiode array detector (DAD). Alternatively, the HPLC system
Thermofisher Ultimate 3000_1, equipped with an LPG-3400SD pump, a WPS3000 autosampler, a TCG3000 oven and a
DAD -3000 diode array detector was used. Asa stationary phase, aVDSpher® C18-M-SE column (5.00um, 250 x 4.00mm,
VDS Optilab) was applied . As the mobile phase, alinear gradient of 5+ 95% acetonitrile in double-distilled water with 0.1%
trifluoroacetic acid (TFA) with a flow rate of 1 mL/min over 30 min (unless stated otherwise) was used. Rurity was
calculated by integration of the detected signals at 218nm.

Reversel-phase preparative HPLC was performed using the INTERCHIM HPLC system Puriflash®%125 equipped with the
software InterSoft® V5.1.08. As a stationary phase, a VDSpher® Cis-M-SE precolumn (10 um, 40 x 16 mm, VDS Optilab),
followed by a VDSpher ® Cis-M-SEcolumn (10 um, 250x 20mm, VDS Optilab) was used. As a mobile phase, agradient of
acetonitrile in double-distilled water with a 0.1% TFAwith a 15 mL/min flow rate was used. The method (gradient,
duration ) was adjusted to each sample.Detection was carried out with a UV diode array detector in a spectral range of
W =200t 600nm. Fractions absorbing at 218nm, 256 nm or 280 nm were isolated.

Matrix Assisted Laser Desorption lonization Time of Flight Mass Spectrometry (MALDI -TOF MS)

MALDI -TOF mass spectra were measured on &HIMADZU BIOTECH Axima Confidence (model TO -6071R00) spectrometer,

equipped with the software Shimadzu Biotech LaunchpaEaw @Y1 UUDOOw! 6 N8+t 61 Yhhuyt | KA w»OUWET |
(M =337nm) was used. The samples were spotted on aSHIMADzU Kratos analytical standard stainless steel target

(DE1580TA) with 386 spots. As matrix, a commercially available 1:1 mixture of 25-EDT AaEUORAE] OAOPEWEEDE wop# '
cyano-4-hydroxycinnamic acid (CHCA) (Universal MALDI matrix from  SGMA-ALDRICH®) was used as a saturated

solution in 50% acetonitrile in double -distilled water was us ed. For every spectrum, the samples were shotaround 100

times with a frequency of 50Hz. The protonated molecule ion is expressed as [M+H]*, pseudo-molecule ions as[M+Na] *

and [M+K]*, respectively.

Nuclear Magnetic Resonance Spectroscopy (NMR)

NMR spectra were recorded at 25°C on a BRUKER Avance 300 (300MHz (*H), 75 MHz (*°C)) and a BRUKER Avance DRX
500 (500MHz (H), 125 MHz (**C)) spectrometer. Additional NMR sp ectra of peptide-peptoid hybrid 9awere recorded at
30°C on a 600MHz Avance Il spectrometer with a TCI cryo -probehead (Bruker BioSpin, Germany). Deuterated solvents
were purchased from EurisoTord w" I 1 OPEEOQwUT DTl UUwepy AWEUT wi Rx Ul UUI EwPOwxEUUUwWxI
to the signals of the residual protons of the solvents acetonitrile-ds (1.94ppm (*H), 118.3ppm (*3C)), chloroform-d:
(7.26ppm (*H), 77.2ppm (*3C)), dimethylsulfoxide -de (2.50ppm (*H), 39.5ppm (**C)) or methanol-ds (3.31ppm (*H),
49.0ppm (*3C)) as aninternal standard. The spectra were analyzed according to first order. Coupling constants (J are
given in Hertz (Hz). Multiplicities of signals are described as follows: s =singlet, d =doublet, t =triplet, q =quartet,
quin =quintet, m =multiplet. Ab breviations for signal assignments include H - =aromatic proton, C ar =aromatic carbon.

'H and 3C signals for peptide-peptoid hybrids 9a were assigned with the help of multiplicity -edited *H-*3C-HSQC
(Heteronuclear Single Quantum Coherence), HMBC (Heteronuclear Multiple Bond Correlation), and *H-*H TOCSY (Total
Correlation Spectroscopy), COSY (Correlation Spectroscopy) and NOESY (Nuclear Overhauser Enhancement
Spectroscopy) experiments. Internuclear distances and residual dipolar couplings ( RDCs) for 9a were determined by
evaluation of NOESY, CLIP-HSQC (Clean Inphase HSQC)[1] and P.E.HSQC|[2] experiments. Baseline correction was
carried out for all listed spectra. *H and 3C signals for the remaining macrocycles were assigned with the help of *H-13C-
HSQC and H-H-COSY experiments. Phase resolved!H-13C-HSQC was used for the assignment of °C signals. Primary
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Table S1: Acquisition and processing parameters for the spectra recorded of 9a. The pulse sequence for each experiment (exp.) is
given. TD(F2) and TD(F1) are the number of points recorded in the respective dimension. SI(F2) and SI(F1) are the number of
points the spectra were processed with. The window functions (WF) are given, as well as whether linear forward prediction (LPfr)
was used.

exp. pulse sequence TD(F2)  TD(F1) SI(F2)  SI(F1) WF(F2) WF(F1) LPfr

edHSQC hsqcedetgpsisp2.4 3k 2k 8k 4k QSINE QSINE -
HMBC hmbcetgpndsp 16k 1k 32k 4k QSINE QSINE -
1H-1H TOCSY dipsigpphzs 16k 1k 32k 2k QSINE QSINE -
COSsY cosygpmfgf 16k 1k 16k 2k TRAF QSINE -
NOESY noesygpphzs 16k 1k 32k 2k QSINE QSINE -

CLIP-HSQC patz_gk_clipHSQC.SP 16k 1k 65k 4k TRAF QSINE F2,F1

P.E.HSQC patz_pehsqcSP_0.1 4k 2k 65k 8k TRAF QSINE F2,F1

Crystal Structure Determination

The single-crystal X-ray diffraction studies were carried out on a Bruker D8 Venture diffractometer with a Photonll
detector at 123(2) K, 173(2) K or 298(2) K usingCu-K Y radiation (4 =1.54178A). Dual space methods (SHELXT)[3] were
used for structure solution and refinement was carried out using SHELXL (full -matrix least-squares onF?) [4]. Hydrogen
atoms were localized by difference electron density determination and refined using a riding model (H(N, O) free). Semi -
empirical absorption corrections were applied. For 7a and 8e extinction corrections were applied. The absolute
configuration was determined for all structures Ea w Ul | DO1 O1 O U-patamaier [§.UFOrCiddydenurBstraints,
constraints and SQUEEZE seehe corresponding cif-files for details.

7a: colourless crystals, GsHsaNsO4 ¢ uH'sN, Mr = 550.69, crystal size 0.20 x 0.16 x 0.08 mm, hexagonal, space grdegs (No.
170),a= 13.9920(3) Ac = 26.7236(6) AV = 4530.9(2) A Z = 6,4 = 1.211 Mg/m?, u(Cu-Kv) = 0.66 mmt, F(000) = 17767 =
123(2) K,2gmax = 144.6°, 86018 reflections, of which 5895 were independentRint = 0.026), 375 parameters, 14 restraint$: =
0.029 (for 5876 | > B(1)), wRz = 0.076 (all data),S= 1.09, largest diff. peak / hole = 0.21 /0.26 e A3, x = 0.01(3).

7b: colourless crystals, GaH32N+0s ¢ w40, M= 476.57, crystal size 0.18 x 0.06 x 0.03 mm, hexagonal, space grdegs (No.
170),a= 12.5370(3) Ac = 27.1513(8) AV = 3695.8(2) A Z = 6,4 = 1.285 Mg/m?, u(Cu-K+) = 0.76 mmt, F(000) = 15367 =
173(2) K,2gmax = 144.4°, 47030 reflections, of which 4848 were independentRinc = 0.034), 323 parameters, 11 restraint®: =
0.041 (for 4772 1 > B(I)), wR2 = 0.111 (all data),S= 1.08, largest diff. peak / hole = 0.98 (in solvent methanol) £0.52 e A3, x
=-0.06(5).

7e: colourless crystals, CeH3zsN404 ¢ w K 20NMu = 478.61, crystal size 0.18 x 0.06 x 0.03 mm, hexagonal, space grda@
(No. 170),a= 22.3350(4) Ac=27.10846) A, V=11711,3(5) A Z = 18,4 = 1.222 Mg/m?, p(Cu-Kv) = 0.68 mm, F(000) = 4652,
T =123(2) K2gmax = 144.4°, 145454 reflections, of which 15391 were independenR = 0.061), 966 parameters, 778 restraints
(general RIGU restraint), R1=0.032 (for 14921 | >8()), wR2= 0.077 (all data),S= 1.05, largest diff. peak / hole = 0.20/0.20
e A3, x=0.05(7). Refined as a-2omponent twin (BASF = 0.227(1)). One water molecule (O1D) is a diffuse disordered water
atom (s.o.f. = 1/3, with2 water molecules in the unit cell).

7f: colourless crystals, GsHsNsO4, Mr = 509.64, crystal size 0.36 x 0.20 x 0.08 mm, orthorhombic, space gro&2:2:2: (No.
19),a= 184.0190(3) Ab = 23.5365(6) Ac= 42.2193(10) AV = 13930.6(6) A Z =20, 4= 1.215 Mg/m?, p(Cu-Kv) = 0.66 mm,
F(000) = 5480,T = 123(2) K,2gmax = 144.4°, 143273 reflections, of which 27390 were independentRx = 0.030), 1721
parameters, 85 restraints,R: = 0.030 (for 26747 1 >13(1)), wR2 = 0.078 (all data),S = 1.03, largest diff. peak / hole = 0.40 /
0.29 e A, x =-0.05(2). In one molecule one rbutyl moiety is disordered.

7h: colourless crystals, GiHs/NsO4 ¢ w0, M = 561.67, crystal size 0.40 x 0.20 x 0.10 mm, triclinic, space groii (No. 1), a
=12.3164(5) Ap=15.1887(7) Ac = 19.3159(8) AY = 68.750(2)°$ = 86.120(2)°mw= 66.605(2)°V = 3078.6(2) A Z = 4,d=

1.212 Mg/m3, u(Cu-Ky) = 0.68 mm?, F(000) = 1200, = 298(2) K,2gmax = 145.2°, 82609 reflections, of which 23152 were
independent (Rt = 0.027), 1475 parameters, 2861 restraint® & wyY 6 Y K vwepi O U wRA=10.1L1K (al( dat#),8+ 10k ( A A Owb
largest diff. peak / hole = 0.42 /-0.25 e A3, x =-0.02(3).In the 4th molecule the n-butyl and the pyrrolidine moieties are

disordered. Refinement with the listed atoms show residual electron density due to one disordered water solvent molecule

(in the 2nd void), which could not be refined with split atoms. Therefore the option "SQUEEZE" of the program package

PLATON [6, 7] was used to create a hkl file taking into account the residual electron density in the void areas. Therefore,

the atoms list and unit card do not agree.

8e: colourless crystals, GeH3sN4O4 ¢ wi bOuM r = 506.63, crystal size 0.18 x 0.06 x 0.03 mm, orthorhombic, space gro@:2:2:
(No. 19),a=6.2879(2) Ap= 17.9952(5) Ac = 24.3575(6) AV = 2756.10(13) A Z = 4,4= 1.221 Mg/m3, u(Cu-Kv) = 0.71 mm
1, F(000) = 10967 = 173(2) K 2gmax = 144.6° 26303 reflections, of which 5433 were independent Rint = 0.027), 344 parameters,
8 restraints, R1 = 0.027 (for 5293 | > B(1)), wR2 = 0.066 (all data),S = 1.06, largest diff. peak / hole = 0.18 /0.14 e A3, x =
0.01(5).



8f: colourless crystals, G7H 40N 402 ¢ w bOuM: = 520.66, crystal size 0.20 x 0.06 x 0.02 mm, orthorhombic, space groB2:2:2:
(No. 19),a=6.3195(2) Ap=17.9453(5) Ac = 24.9421(7) AV = 2828.57(14) A Z = 4,4 = 1.223 Mg/m3, u(Cu-Kv) = 0.70 mm
1, F(000) = 1128T = 123(2) K 2gmax = 144.4°, 25979 reflections, of which 5560 were independentRint = 0.037), 352 parameters,
8 restraints, R1 = 0.032 (for 5342 | > (1)), wR2 = 0.080 (all data),S = 1.05, largest diff. peak / hole = 0.24 /0.18 e Ag, x =-
0.02(7).

CCDC 2059042 7a), 2059043 1f), 2059044 Te), 2059045 &f), 2059047 Th), 2059048 8e), and 2059049 Tb) contain the
supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge
Crystallographic Data Centre via www.ccdc .cam.ac.uk/data_request/cif.

Figure S1: Molecular structure of macrocycle 7a Displacement parameters are drawn at 50% probability level. Right: solvent
omitted for clarity.

Figure S2: Molecular structure of macrocycle 7b. Displacement parameters are drawn at 50% probability level. Right: solvent
omitted for clarity.
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Figure S3: Molecular structures of the three crystallographic independent molecules of macrocycle 7e. Displacement parameters
are drawn at 50% probability level.



Figure S4: Molecular structures of the five crystallographic independent molecules of macrocycle 7f. Displacement parameters
are drawn at 50% probability level. Top center structure: minor disordered parts omitted for clarity.

Figure S5: Molecular structure of one of the four crystallographic independent molecules of macrocycle 7h. Displacement
parameters are drawn at 30% probability level.

Figure S6: Molecular structure of macrocycle 8e. Displacement parameters are drawn at 50% probability level. Right: solvent
omitted for clarity.



Figure S7: Molecular structure of macrocycle 8f. Displacement parameters are drawn at 50% probability level. Right: solvent
omitted for clarity.

General experimental procedures

Solvents and reagents were purchased from commercial sources and used without further purification. Water was
deionized using a Elix® Essential 15 water purification system (Millipore ®) and purified further with a Milli -Q Biocel
system (Q-Gard®1, Quantum®X, Millipore ®) for chromatographical applications. Abbreviations are as follows:
acetonitrile  (ACN), ttbutyloxycarbonyl (Boc), - O -dijsopropylcarbodiimide (DIC), - O -diisopropyleth ylamine
(DIPEA), dimethylformamide ( DMF), fluorenylmethoxycarbonyl (Fmoc), [Dimethylamino(triazolo[4,5 -b]pyridin -3-
yloxy)methylidene] -dimethylazanium hexafluorophosphate (HATU), 1,1,1,3,3,3nhexafluoroisopropyl alcohol (HFIP), 1 -
hydroxybenzotriazole (HOBt), methylene chloride (DCM), N-methylpyrrolidone (NMP) , trifluoroacetic acid (TFA) .

Reagents and products were weighted on a SARTORIUS CP2245d =0.1mg) or a RADWAG AS 220.X2 (d=0.1mg) scale.

Solvents were removed under reduced pressure on a rotary evaporator at 40t 60 °C heating bath temperature. Aqueous
solutions were deep-frozen and lyophilized under reduced pressure on a LDC -1 (Alpha 2t 4) dry freezer (CHRIST).

Solid -phase synthesis [8, 9]

Solid-phase synthesis of linearprecursors was performed in accordance with the published solid phase peptide synthesis
[8] and the submonomer technique [9] in 6 mL plastic -fritted syringes (MULTISYNTHEC GmbH), closed with a plastic cap.
As solid support, a 2-chlorotrityl chloride resin ( CARBOLUTION, 1.60mmol/g loading density , 10& 200mesh,) was used.
Reaction steps were performed on a K01 digital circular shaker (160t 200rpm, IKA -LABORTECHNIK ) at21 °C. Yields were
calculated according to the resin loading value.

General Procedure (GP1) for the immobilization of an amino acid  [8]

In a fritted syringe, the 2-chlorotrityl chloride resin ( 125mg, 200umol, 1.60mmol/mg loading density, 1.00 equiv.) was
swollen in 250 mL of DCM for at least 30min. After filtration, the respective Fmoc-protected amino acid (800 umol,
4.00equiv.) and DIPEA (139 pL, 103 mg, 800umol, 4.00 equiv.) were dissolved in 2 mL of NMP and added to the resin.
The reaction mixture was incubated overnight at 21 °C. The solvent was removed by filtration and the resin was washed
with 2 mL of DMF, methanol, DCM and DMF each.

Afterwards, the resin was incubated with 2.50 mL of a 20% solution of piperidine in DMF for 5 min. The solvent was
removed and the procedur e was repeated twice. The resin was washed as described.

General Procedure (GP2) for the immobilization of a peptoid monomer  [9]

In a fritted syringe, the 2-chlorotrityl chloride resin (125 mg, 200umol, 1.60 mmol/mg loading density, 1.00 equiv.) was
swollen in 2.50 mL of DCM for at least 30 min. After filtration, a 1 ™ solution of bromoacetic acid (222mg, 1.60mmol,
8.00equiv.) and DIPEA (278 L, 206 mg, 1.60mmol, 8.00 equiv.) in DMF was added to the resin. The reaction mixture was
incubated for 1 h at 21 °C. The solvent was removed my filtration and the resin was washed with 2 mL of DMF, m ethanol,
DCM and DMF each.

Subsequently, a solution of the respective amine (1.60mmol, 8.00 equiv.) in 2 mL of DMF was added and the mixture was
shaken for 1 h at 21°C. The solvent was removed and the resin was washed as described.

General Procedure (GP3) for the coupling of an amino acid [8]

The respective Fmocprotected amino acid (800umol, 4.00equiv.) and HOBt (123mg, 800umol, 4.00equiv.) were
dissolved in 2 mL of NMP. DIC (125 pL, 101 mg, 800umol, 4.00equiv.) was added and the resin was immediately
incubated with the resulting solution for 4 h at 21°C. The solventwas removed by filtration and the resin was washed as
described.

Afterwards, the resin was incubated with 2.50 mL of a 20% solution of piperidine in DMF for 5 min. The solvent was
removed and the procedure was repeated twice. The resin was washed as desdbed.



General Procedure (GP4) for the coupling of a peptoid monomer [9]

DIC (250 pL, 202 mg, 1.60mmol, 8.00 equiv,) was added to an 1 M solution of bromoacetic acid (222 mg, 1.60mmol, 8.00
equiv.) in DMF. The solution was immediately added to the resin and shaken for 30 min at 21 °C. The solvent was removed
by filtration and the resin was wa shed as described.

Subsequently, a solution of the respective amine (1.60mmol, 8.00 equiv.) in 2 mL of DMF was added and the mixture was
shaken for 1 h at 21 °C. The solvent was removed and the resin was washed as described.

General Procedure (GP5) for th e cleavage of linear precursors

The resin was extensively washed with DCM. 2.50 mL of a solution of 33% HFIP in DCM was added and incubated twice
for 1 h or rather overnight at 21 °C. The cleavage cocktail was collected and the resin was flushed with DCM. The solvent
was removed under air stream. The residue was dissolved in acetonitrile and water, deep-frozen and lyophilized to give

the crude linear precursor.

General Procedure (GP6) for the cyclization of linear precursors  [10]

[Dimethylamino(triazolo[4,5 -b]pyridin -3-yloxy)methylidene] dimethylazanium hexafluoro phosphate (HATU, 28.5mg,
75.0umol, 0.79 equiv.) was dissolved in 30 mL of DMF. In parallel, the linear precursor (100umol, 1,00 equiv.) was
dissolved in 20 mL of DMF and DIPEA (103mg, 1394L, 8004mol, 8.00equiv) was added. 10 mL of this mixture were
added to the HATU solution over a period of 6 h at 21°C. Afterwards, additional 0.75 0 equiv. of HATU (28.5mg,
75.0umol) were added to the reaction mixture in one portion. The remaining 10 mL of the linear precursor mixture were
added over another period of 6 h. The reaction was stirred for 12 h at 21 °C and the solvent was removed under reduced
pressure.

General Procedure (GP7) for the cleavage of Boc- and ttbutyl -protecting groups

The residue was dissolved in 5mL of a 95% solution of TFA in DCM and stirred for 1 h at 21 °C. The solvent was removed
under air stream.

cyclo-(L-lle -D-Pro-L-Nle -L-Trp) (7a)

W

Fmoc-L-tryptophan (341 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
Subsequently, FmocL-norleucine (283mg, 800umol, 4.00equiv.), Fmoc-D-proline (270 mg,
800pumol, 4.00equiv.) and Fmoc-L-isoleucine (283mg, 800umol, 4.00equiv.) were coupled
following GP3. Cleavage was performed according to GP5. The crude linear precursor (53.0mg,

H 100 pmol, 1.00 equiv.) was cyclized following GP®6. After purification via preparative reversed
0 phase HPLC (5 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated
as colorless solid (11.2mg, 22.0umol, 22% over 10 steps.

H-NMR (500MHz, chloroform -di, ppm): % =8.03 (s, 1H, trpNH), 7.60 (d,J=7.9Hz, 1H, trp -CH), 7.43 (d,J=7.9Hz, 1H,

ile-NvH), 7.35 (d,J=8.2Hz, 1H, trp-CH), 7.187.09 (m,3H, 2 xtrp-CH, nle-NvH), 7.04 (s, 1H, trpCH), 6.46 6.41 (m, 1H,
trp-NvH), 4.76 (dd,J=7.9, 1.9Hz, 1H, pro-CvH), 4.54 (t,J=10.6Hz, 1H, ile-CyH), 4.2@ 4.12 (m, 1H, nleCvH), 4.0% 3.98 (m,
1H, trp-CvH), 3.94 3.86 (m, 1H, pro-CxHH), 3.82 (dd,J=14.8, 9.7Hz, 1H, trp -CHH), 3.59 (dd,J=14.7, 7.2Hz, 1H, trp -CHH),
3.543.46 (m, 1H, pro-CHH), 2.4%2.33 (m, 1H, pro-CsHH), 2.3142.21 (m, 1H, pro-CeHH), 2.08 1.99 (m, 1H, ileCH), 1.9%

1.88 (m, 1H, pro-C«HH), 1.88t1.70 (m, 2H,nle-CyHH, pro-CaHH), 1.631.53 (m, 2H, nleCyHH, nle-CaHH), 1.33t1.25 (m,
2H, ile-CHz), 1.231.11 (m, 3H, nleCHH, nle-CHz), 0.930.83 (m, 9H, 2xile-CHs, nle-CHs). ¢ 3C-NMR (125MHz,

chloroform -di, ppm): % =175.1 (G, CON), 172.6 (G, 2x CON), 171.8 (G, CON), 136.3 (G, trp-Ca), 127.1 (G, trp-Car), 123.0
(+,trp-CH), 122.4 (+, trpCH), 119.8 (+, trp-CH), 118.7 (+, trpCH), 111.4 (+, trpCH), 111.2 (G, trp-Car), 61.9 (+trp-CvH), 58.1
(+, 2C, pro-CvH, ile-CvH), 54.4 (+, nleCvH), 47.2 &, pro-CiH?2), 34.0 (+, ileCH), 28.9 ¢, nle-CyH?2), 27.8 ¢, nle-CH2), 25.4 ¢,
trp-CH2), 25.1 ¢, 2C, pro-CsH2, pro-CaH?2), 24.9 ¢, nle-CaH2), 22.5 ¢, ile-CH?2), 15.9 (+, nleCH3), 14.0(+, ile-CH3), 10.8 (+, ile
CH3s). ¢+ Analytical HPLC (5t 95%acetonitril e+ 0.1% TFA in 30min, detection at 218nm): tret=10.9min (>99%).¢ MS (m/z,

MALDI -TOF): 510[M+H] *, 532[M+Na] *, 548[M+K] *.

cyclo-(L-lle -D-Pro-L-Ser-L-Phe) (7b)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.

o Subsequently, O-t"Butyl -Fmoc-L-serine (307mg, 800umol, 4.00equiv.), Fmoc-D-proline (270 mg,

N0 800pmol, 4.00equiv.) and Fmoc-L-isoleucine (283mg, 800umol, 4.00equiv.) were coupled

M: N following GP3. Cleavage was performed according to GP5. The crude linear precursor (56.2mg,

NTW/AQ 100 pumol, 1.00 equiv.) was cyclized following GP6 and deprotected in accordance with GP7. After

0 purification via preparative reversed phase HPLC (5 95% acetonitrile in water with 0.1% TFA in
45 min), the macrocycle was isolated as colorless solid 5.0mg, 56.2umol, 46% over 11 steps).

The NMR spectra contain multiple signal sets. Chemical shifts of the most prom inent isomers are given. Isomer ? gdre wH U
represented in about twice the amount O 1 wH U O O IHINMR (HO@MHZz, DMSO -ds, ppm): ®=7.887.79 (m, H, ser(1)-
NvH, ile(2)-NvH), 7.57 (d, J=9.1Hz, 1H, phe(2)}-NvH), 7.467.39 (m, 2H, ilg1)-NvH, phe(1)}-NvH), 7.337.16 (m, 5H,
5 x phe(1)-CH, 5x phe(2)-CH, ser(2yNvH), 4.79 (d,J=7.4Hz, 1H, pro(2)-CvH), 4.74 (d,J=7.7Hz, 1H, pro(1)-CvH), 4.42



4.34 (m, 1H, phg1)-CvH), 4.334.15 (m, 3H, ile(2)-CvH, phe(2)-CvH, ser(2yCvH), 4.13 4.06 (m, 1H, ile(1)-CvH), 3.9%3.84 (m,
1H, ser(1)-CvH), 3.63 3.59 (m,3H, ser(1)-CHz, ser(2)CHz), 3.53 3.44 (m,2H, pro(2)-CxH2), 3.414 3.32 (m, 2H, pro(1)-CxH2),
3.17 (dd,J=13.6, 8.6Hz, 1H, phe(2)}CHH), 3.04 (dd,J=13.6, 8.6Hz, 1H, phe(2}-CHH), 2.922.82 (m, 2H, phg1)-CH2), 2.24
2.12(m 2H, ile(2)-CHH, pro(1)-CsHH), 2.1 1.96(m, 3H, ile(2)-CH, pro(1)-C¢HH, pro(2)-CeHH), 1.93t 1.75 (m,5H, ile (1)-
CH, pro(2)-CeHH, pro(1)-CaHH, pro(2)-CaH2), 1.731.64 (m, 1H, ile(2)-CHH), 161¢1.46 (m, 1H, ilg1)-CHH, pro(1)-CaHH),
1.231.13 (m, 1H, ile(1)-CHH), 0.840.79 (m,12H, 2 xile(1)-CHs, 2 xile(2)-CHs). t *3C-NMR (125MHz, DMSO -ds, ppm): 1,
=173.2(Cq, (2)-CON), 172.9(Cq, (2)-CON), 172.6(Cq, (1)-CON), 172.4 (Cq, (2)-CON), 171.3 (G, 2% (1)-CON), 171.0 (G, (2}
CON), 168.4 (G, (1}CON), 137.5 (G, phe(1)-Ca), 137.4 (G, phe(2)-Ca), 129.0 (+, 2% phe(2)-CH), 128.9 (+, 2 phe(1)-CH),
128.2 (+ 2x phe(1)-CH, 2 x phe(2)-CH), 126.5 (+, phe(2)CH), 126.4 (+, ph€1)-CH), 59.9 (+, il€1)-CvH), 59.8 (+, sef1)-CvH),
59.4 ¢, ser(2)CH2), 59.0 ¢, ser(1)-CH>2), 58.3 (+, prq1)-CvH), 58.1 (+, ile(2)CvH), 57.2 (+, pro(2)}CvH), 56.6 (+, phél)-CvH),
56.4 (+, serd)-CvH), 56.3 (+, phe(2)CvH), 47.4 ¢, pro(1)-CH?2), 46.0(t, pro(2)-CsH2), 37.6 ¢, phe(1)-CH2), 35.0 ¢, phe(2)y
CH>), 34.6 (+, il§1)-CH), 33.8 (+, ile(2)CH), 32.0 ¢, pro(1)-CsHz, pro(2)-CsH2), 25.2 ¢, ile(1)-CH2), 24.7 ¢, ile(2)-CH2), 24.3
(#, pro(2)-CaH2), 20.1 ¢, pro(1)-CaH2), 15.6 (+, il§1)-CHs), 15.3 (+, ile(2)CHs), 10.4 (+, ile(2)CHs), 9.60 (+, il§1)-CHs).
{ Analytical HPLC (5t95% acetonitrile + 0.1% TFA in 30min, detection at 218 nm): tret=10.3min (98%). + MS (m/z,
MALDI -TOF): 445[M+H] *, 467[M+Na] *, 483[M+K]*.

cyclo-(L-Leu-D-Pro-L-lle -L-Phe) (7c)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
o /¢ Subsequently, FmocL-isoleucine (283mg, 800umol, 4.00equiv.), FmocD-proline (270 mg,
WN o 800umol, 4.00equiv.) and Fmoc-L-leucine (283mg, 800umol, 4.00equiv.) were coupled following
NH : N GP3. Cleavage was performed according to GP5. The crude linear precursor (49.0mg, 100umol,
. Nﬂ} 1.00equiv.) was cyclized following GP6. After p urification via preparative reversed phase HPLC
Hl_ o (51 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorless solid
(29.3mg, 62.3umol, 57% over 10 steps).

2@ A2 WEUT wUIT x0T U] 601 EwPOWEwWUDOPOEUWE OOU OW-8IMR (36D aHzUDMSGHsA 2 wUT x Ul L
ppm): % =8.05 (d,J=9.8Hz, 1H, ile(2)-NvH), 7.91 (d,J=8.8Hz, 1H, phe(3}NvH), 7.78 (d,J=6.1Hz, 1H, ile(1)-NvH), 7.62
(d, J=10.3Hz, 1H, leu(3)-NvH), 7.60 (d, J=10.5Hz, 1H, phe(2}NvH), 7.46 (d, J=10.6Hz, 1H, phe(1)-NvH), 7.39 (d,
J=8.3Hz, 1H, leu(1)-NvH), 7.33 (d,J=11.0Hz, 1H, leu(2)-N+vH), 7.3% 7.23 (m, 6H,2 x phe(1)-CH, 2 x phe(2)-CH, 2 x phe(3)-
CH), 7.227.13 (m, 9H,3 x phe(1)-CH, 3 x phe(2)-CH, 3 x phe(3)-CH), 6.90 (d,J=10.2Hz, 1H, ile(3)-NvH), 4.81 (d,J=7.4Hz,
1H, pro(3)-CvH), 4.74 (q,J=8.0Hz, 1H, leu(3)-CvH), 4.61 (d, J=7.9Hz, 1H, pro(1)-CvH), 4.484.41 (m, 2H, leu(1)-CvH,
leu(2)-CvH), 4.36 (td,J=11.0, 4.8Hz, 1H, phe(1)-CvH), 4.30 (dt,J=11.4, 5.9Hz, 1H, pro(2)-CvH), 4.17 (td,J=1.0, 2.9Hz, 1H,
phe(2)-CvH), 4.134.07 (m, 1H, phe(3)-CvH), 3.87 (t,J=11.0Hz, 1H, ile(3)-CvH), 3.82 (t,J=10.0Hz, 1H, ile(2)-CvH), 3.53
(dd, J=8.9, 5.9Hz, 1H, ile(1)-CvH), 3.43 (dd,J=13.9, 2.7Hz, 1H, phe(2)}-CHH), 3.3%3.29 (m, 6H, pro(1)}CxHz, pro(2)-CxHz,
pro(3)-CxH2), 3.0%3.04 (m, 2H, phe(3)-CH2), 2.92 (dd, J=13.9, 5.1Hz, 1H, phe(1)-CHH), 2.77 (dd, J=13.9, 10.8Hz, 1H,
phe(1)-CHH), 2.60 (dd, J=13.8, 11.8Hz, 1H, phe(2}CHH), 2.252.12 (m, 2H, pro(1)-C¢HH, pro(3)-CeHH), 2.1%2.03 (m,
3H, pro(1)-CsHH, pro(2)-CsHH, pro(3)-CsHH), 1.8%1.75 (m, 7H, leu(2)-CHH, pro(2)-CsHH, pro(1)-CaHH, pro(2)-CoH>,
pro(3)-CaH2), 1.6%41.60 (m,8H, leu(1)-CH, leu(2)-CH, leu(3)-CH, ile(2)-CH, ile(3)-CH, leu(1)-CHH, leu(3)-CH3), 1.5%1.53
(m, 5H, ile(1)-CH, ile(1)-CHH, ile(3)-CHz, pro(1)-CsHH), 1.441.38 (m, 2H, leu(1)-CHH, leu(2)-CHH), 1.341.27 (m, 2H,
ile(2)-CH2), 1.14 1.07 (m, 1H, ile(1}yCHH), 0.97 (d,J=6.4Hz, 6H, ile(1)-CHs, leu(2)-CHs), 0.94 (d,J=6.1Hz, 3H, ile(3)-CH3),
0.8%0.80 (m, 12H, 2 xile(2)-CHs, ile(3)-CHs, leu(1)-CHs, leu(3)-CHs), 0.740.68 (m, 6H, ile(1)-CHs, leu(2)-CHs), 0.62 (d,
J=6.6Hz, 3H, leu(3)-CHs), 0.32 (d,J=6.5Hz, 3H, leu(1)-CHs). ¢ 3C-NMR (125MHz, DMSO -ds, ppm): % =172.9 (G, (3)
CON), 172.4 (G, (1)-CON, (2yCON), 172.3 (G, (2}CON), 1722 (Cq, (2)-CON), 172.1 (G, (3FCON), 171.4 (G, (3}-CON),
171.4 (G, (1)-CON), 170.1 (G, (1)-CON), 169.6 (G, (2)}CON), 169.6 (G, (3)}-CON), 169.6 (G, (1)-CON), 138.7 (G, phe(2)
Car), 137.5 (G, phe(1)-Ca), 137.4 (G, phe(3)-Ca), 129.0 (+2 x phe(3)-CH), 128.9 (+,2 x phe(2)-CH), 128.8 (+2 x phe(1)-CH),
128.3 (+2 x phe(2)-CH), 128.2 (+,2 x phe(3)-CH), 128.1 (+2 x phe(1)-CH), 126.5 (+, phe(3)CH), 126.4 (+, ph€l1)-CH), 126.2
(+, phe(2)CH),62.6 (+, il§1)-CvH), 60.5 (+, ile(3)CvH), 58.5 (+, prq1)-CvH), 58.3 (+, phe(1)CvH), 58.2(+, phe(2)}CvH), 57.8
(+, leu(2)}CvH), 57.3 (+, pro(3)CvH), 56.1 (+, phg3)-CvH), 55.3(+, pro(2)-CvH), 53.7 (+, le|1)-CvH), 51.4 (+, ile(2)CvH), 49.4
(+, leu(3)CvH), 48.0 ¢, pro(2)-CiH>2), 47.9 ¢, pro(3)-CiH2), 47.7 ¢, pro(1)-CH2), 40.1 ¢, leu(1)-CHz), 38.4 ¢, leu(3)-CH>2),
375 ¢, leu(2)-CHz), 37.1(t, phe(1)-CH2), 36.1 ¢, phe(2)}CH2), 34.9 ¢, phe(3)-CH2), 345 (+, ile(1)-CH), 33.6 (+, ile(2}CH,
ile(3)-CH), 32.5 ¢, pro(1)-CsH>, pro(3)-CsH?2), 32.2 ¢, pro(2)-CsH2), 25.9 ¢, ile(1)-CHo, ile(3)-CH2), 24.6 (+, leu(3)CH), 24.4
(t, ile(2)-CH2), 243 (+, leu(1)-CH), 24.0 (+, leu(2)CH), 22.8(+, ile(1)-CH3), 22.7 (+, leu(2)CH3), 22.2 (+,ile(3)-CHs), 21.2 (+,
leu(1)-CH3s), 21.0 (+,ile(2)-CHs, leu(3)-CHs), 20.2 ¢, pro(1)-CoHo2, pro(2)-CoH2, pro(3)-CaH?2), 15.6 (+, leu(1)CHs), 14.9,(+,
leu(2)-CHs, leu(3)-CHs), 10.9 (+,le(1)-CHs), 10.6 (+, ile(2)CH3s), 10.0 (+,ile(3)CH3s). ¢ Analytical HPLC (5t 95% acetonitrile
+ 0.1% TFA in 30min, detection at 218 nm): tret=12.5min (>99%).+ MS (m/z, MALDI -TOF): 471[M+H] *, 493[M+Na] *,
509 [M+K]*.



cyclo-(L-Leu-D-Pro-L-lle -L-Phe) (7d)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00 equiv.) was immobilized in accordance with GPL1.
/¢ Subsequently, FmocL-leucine (283mg, 800umol, 4.00 equiv.), Fmoc-D-proline (270 mg, 800 umol,
(0]

WH 4.00equiv.) and Fmoc-L-leucine (283mg, 800umol, 4.00 equiv.) were coupled following GP3.
NH o N Cleavage was performed according to GP5. The crude linear precursor (49.0mg, 100pmol,
Nm/xHD 1.00equiv.) was cyclized following GP6. After purification via preparative reversed phase HPLC
(5t 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorless solid
(22.8mg, 48.5pmol, 44% over 10 steps).

2l A2 WEUT wUIT xUI Ul 001 EwDPOWEWUDPODPOEUVUWE OOU GH-8IMR (BADIHzUDMS@HsA 2 wUT x Ul
ppm): ¥ =8.10 (d,J=9.8Hz, 1H, phe(2)-NvH), 7.8%7.78 (m, 2H, leu(1)-NvH, phe(3)-NvH), 7.63 (d,J=10.0Hz, 1H, leu(3)-
NvH), 7.57 (d,J=10.3Hz, 1H, leu(1)-NvH), 7.46 (d,J=10.6Hz, 1H, phe(1)-NvH), 7.40 (d,J=8.2Hz, 1H, leu(2)-NvH), 7.3%
7.14 (m, 161, leu(2)-NvH, 5 x phe(1)-CH, 5 x phe(2)-CH, 5 x phe(3)-CH), 6.92 (d, J=10.1Hz, 1H, leu(3)-NvH), 4.77 (d,
J=7.4Hz, 1H, pro(3)-CvH), 4.72 (q,J=8.9Hz, 1H, leu(3)-CvH), 4.59 (d, J=7.8Hz, 1H, pro(1)-CvH), 4.46:4.40 (m, 1H,
leu(2)-CvH), 4.39 (d,J=8.7Hz, 1H, pro(2)-CvH), 4.36t4.25 (m,3H, phe(1)-CvH, leu(2)-CvH, leu(3)-CvH), 4.2%4.16 (m, 2H,
leu(1)-CvH, phe(2)-CvH), 4.15 4.10(m, 1H, phe(3)-CvH), 3.79%3.71 (m, 1H, ley1)-CvH), 3.57 3.48 (m, 2H, pro(3)-CxH2), 3.43
(dd, J=13.9, 2.7Hz, 1H, phe(2}CHH), 3414 3.28 (m, 4H, pro (1)-CyH>, pro(2)-CxH2), 3.07¢ 3.02(m, 2H, phe(3)-CH2), 2.91 (dd,
J=13.9, 5.1Hz, 1H, phe(1)-CHH), 2.78 (dd, J=13.9, 10.8Hz, 1H, phe(1)-CHH), 2.66:2.58 (m, 1H, phe(2)-CHH), 2.24¢2.11
(m, 3H, pro (1)-CsHH, pro(3)-CsH2), 2.1G 2.00(m, 2H, pro (1)-CsHH, pro(2)-CsHH), 1.86 1.71 (m, 6H, pro(1)-CaHH, pro(2)-
CyeHH, pro(2)-CaHz, pro(3)-CaHz), 1.68t 1.34 (m,15H, 2 x leu(1)-CH, 2 x leu(2)-CH, 2 x leu(3)-CH, 2 x leu(1)-CHz, leu(2)-CHz,
leu(3)-CHz,pro(1)-CaHH), 1.27% 1.22 (m,2H, leu(3)-CH>), 1.19 (dt,J=13.3, 6.7Hz, 1H, leu(2)-CHH), 1.08 (dt,J=13.7, 6.9Hz,
1H, leu(2)-CHH), 0.97 (d,J=6.4Hz, 3H, leu(1)-CHs), 0.98 0.80 (m,21H, 3 xleu(1)-CHs, leu(2)-CHs, 3 xleu(3)-CHs), 0.79 (d,
J=6.2Hz, 3H, leu(2)-CHs), 0.71 (d,J=6.5Hz, 3H, leu(3)-CHs), 0.67 (d,J=6.6Hz, 3H, leu(2)-CHs), 0.58 (d,J=6.6Hz, 3H,
leu(2)-CHs). ¢ *C-NMR (125MHz, DMSO -ds, ppm): 1 =173.3 (G, (1)-CON), 172.9(Cq, (3)-CON), 172.8 (G, (2}-CON), 172.1
(Cq, (3FCON), 172.0 (G, (1)-CON), 171.9 (G, (3yCON), 171.7 (G, (2}CON), 171.4 (G, (1}CON), 171.3 (G, (3-CON), 170.2
(Cq, (2¥CON), 1699 (Cq, (2)-CON), 169.6 (G, (1}-CON), 138.8 (G, phe(2)-Ca), 137.5 (G, phe(1)-C«), 137.5 (G, phe(3)-Car),
128.9 (+, 2< phe(3)-CH), 128.8 (+, 2 phe(1)-CH, 2 x phe(2)-CH), 124.1 (+, 2 phe(2)-CH), 128.2 (+, 2x phe(3)-CH), 128.1 (+,
2 xphe(1)-CH), 126.5 (+phe(3)-CH), 126.4 (+, ph€l)-CH), 126.3 (+, phe(2)CH), 58.5 (+, prq1)-CvH), 58.4(+, phe(2)}CvH),
58.0(+,phe(3)-CvH), 57.9 (+pro(2)-CvH), 57.2 (+pro(3)-CvH), 56.3 (+, lel)-CvH), 56.0 (+, ph&1)-CvH), 55.4(+, leu(2)CvH),
53.7 (+,leu(2)-CvH, leu(3)-CvH), 49.4 (+, leu(3)CvH), 48.0(, pro(2)-CH2), 47.6 ¢, pro(1)-CiHz), 45.7 (1, pro(3)-CH?2), 44.8
(+, leu(1)}CvH), 39.4 ¢, leu(1)-CHz), 39.6 ¢, leu(3)-CHz), 38.8 ¢, leu(1)-CH2), 38.1 ¢, leu(3)-CHz), 38.4 ¢, leu(3)-CH2), 37.4
(t, leu(2)-CH>), 37.2 ¢, phe(1)-CH2), 363 (t, phe(2)-CH>), 35.9 ¢, phe(3)}-CH>2), 32.2 ¢, pro(1)-CsH>2), 32.1 ¢, pro(3)-CsH>2),
32.0 ¢, pro(2)-CsH2), 245 (+, leu(3)-CH), 24.4 (+, leu(2)CH), 24.3 (+, leu(1)CH, leu(2)-CH), 24.1 (+, leu(1)CH), 23.8 (+,
leu(3)-CH), 22.9 (+, lel)-CHs, leu(3)-CHs), 228 (+, leu(2)-CHs, leu(3)-CHs), 225 (+, leu(1)-CHs), 22.3(+, leu(2)-CHs), 22.1
(+, leu(2)}-CHs, leu(3)-CHs), 22.0 (+, leu(1)CHs), 21.2 (+, leu(2)CHs, leu(3)-CHs), 20.9 ¢, pro(1)-CeH?2), 20.8 (+, leu(1)CH3),
20.1 ¢, pro(2)-CaH2, pro(3)-CaH?2). + Analytical HPLC (5¢95% acetonitrile + 0.1% TFA in 30min, detection at 218 nm):
tret=12.3min (>99%).¢ MS (m/z, MALDI -TOF): 471[M+H] *, 493[M+Na] *, 509[M+K] *.

cyclo-(L-Leu-D-Pro-L-Nle -L-Phe) (7e)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
Subsequently, FmocL-norleucine (283mg, 800umol, 4.00equiv.), FmocD-proline (270 mg,
o 800umol, 4.00equiv.) and Fmoc-L-leucine (283mg, 800pmol, 4.00equiv.) were coupled following
M N GP3. Cleavage was performed according to GP5. The crude linear precursor (49.0mg, 100 pmol,
TW/Q 1.00equiv.) was cyclized following GP®6. After purification via preparative reversed phase HPLC
oM (5t 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorless solid
(26.3mg, 56.0umol, 56% over 10 steps).

H-NMR (500MHz, acetonitrile-ds/ D20, ppm): » = 732¢7.11 (m, 8H, leu-NvH, nle-NvH, 5 x phe-CH, phe-NvH), 456 (d,

J=8.2Hz, 1H, pro-CvH), 449%4.36 (m, 2H, phe-CvH, nle-CyH), 376+3.67(m, 1H, leu-CvH), 3.433.41(m, 1H, pro-CHH),

3.3%3.30(m, 1H, pro-CHH), 2.97 (dd, J=14.5, 4.9Hz, 1H, phe-CHH), 2.8%2.70(m, 1H, phe-CHH), 2.2 2.11(m, 1H, pro-
CyHH), 21142.01 (m, 1H, pro-C¢HH), 1.85t1.38 (m, 7H, leu-CH, leu-CHz, nle-C¢Hz, pro-CaHz), 126t 1.07 (m, 3H, nle-CuH>,
nle-CyHH), 0.99 0.73(m, 10H, 2 x leu-CHs, nle-CyHH, nle-CHs). + 13C-NMR (125MHz, acetonitrile-ds/ D20, ppm): y=175.8
(Cq, CON), 172.9 (G, 2x CON), 171.5 (G, CON), 136.7 (G, phe-Ca), 129.0 (+2 x phe-CH), 128.3 (+,2 x phe-CH), 126.7 (+,
phe-CH), 59.1 (+, proCvH), 58.3 (+, leuCvH), 56.7 (+, pheCvH), 54.4 (+, nleCvH), 48.2 ¢, pro-CH?2), 39.1(t, leu-CH2), 37.2
(¢, phe-CH2), 32.1 ¢, pro-CsH2), 29.0 ¢, nle-CsH2), 27.1 ¢, nle-CH2), 24.4 (+, leuCH), 22.1 ¢, nle-CaH2), 21.7 (+, ledCH3),
21.6 (+, leuCHs), 20.2 ¢, pro-CeH2), 13.0 (+, nleCHs). ¢ Analytical HPLC (5t 95% acetonitrile + 0.1% TFAin 30 min,

detection at 218nm): tre = 12.5min (>99%).+ MS (m/z, MALDI -TOF): 471[M+H] *, 493[M+Na] *, 509[M+K] *.



cyclo-(L-Leu-D-Pro-L-Nle -L-Trp) (7f)

Fmoc-L-tryptophan (341 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.

o} Subsequently, FmocL-norleucine (283mg, 800umol, 4.00equiv.), FmocD-proline (270 mg,

WN 0 800umol, 4.00equiv.) and Fmoc-L-leucine (283mg, 800pmol, 4.00equiv.) were coupled

HN | NH : N following GP3. Cleavage was performed according to GP5. The crude linear precursor (52.8mg,

NT(AD 100pmol, 1.00 equiv.) was cyclized following GP6. After purification via preparative reversed-

0 phase HPLC (5t 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated
as colorless solid 36.7mg, 72.0umol, 36% over 10 steps).

H-NMR (500MHz, acetonitrile-ds/ D20, ppm): % = 758t 7.47 (m, 2H, leu-NvH, trp-CH), 7.38t7.31 (m, 2H, nle-NvH, trp -
CH), 716t6.96 (m, 5H, 4 xtrp-CH, trp-NvH, trp-NH), 4.644.51 (m, 2H, pro-CvH, trp-CvH), 445 4.32 (m, 1H, nle-CvH),
3.8%3.67(m, 1H, leu-CvH), 358t 3.26 (m, 2H, pro-CyH2), 3.18 3.05(m, 1H, trp-CHH), 3.03t2.91(m, 1H, trp-CHH), 2.23
2.09(m, 1H, pro-CsHH), 2.0%42.00(m, 1H, pro-CsHH), 1.84 1.74(m, 1H, pro-CaHH), 1.6 1.32(m, 6H, leu-CH, leu-CHz,
nle-CsHz, pro-CaHH), 1.251.12(m, 3H, nle-CaH2, nle-CyHH), 1.0440.93(m, 1H, nle-C;HH), 0.93 0.65(m, 9H, 2 x leu-CHs,
nle-CHs). + 3C-NMR (125MHz, acetonitrile-ds/ D20, ppm): = 175.9 (G, CON), 173.3 (G, CON), 172.9 (G, CON), 171.5
(Cq, CON), 136.0 (G, trp-Ca), 127.2 (G, trp-Car), 123.5 (+, trpCH), 124.3 (+, trp-CH), 121.4 (+, trpCH), 118.8 (+, trpCH),
111.3 (+, trpCH), 109.5 (G, trp-Car), 59.0 (+, preCsH), 58.3 (+, leuCvH), 56.7 (+, trp-CvH), 54.4 (+, nleCvH), 48.2 ¢, pro-
CiH?2), 38.9 ¢, leu-CH2), 32.1 ¢, pro-CeH?2), 28.9 ¢, nle-CoH?2), 27.4 ¢, trp-CH2), 27.2 ¢, nle-CH?2), 24.3 (+, leuCH), 22.0 ¢,
nle-CeH2), 21.7 (+, ledCH3), 20.2 (+, leuCH3s), 20.2 ¢, pro-CaH?2), 13.0 (+, nleCH3s). ¢ Analytical HPLC (5t 95% acetonitrile
+ 0.1% TFA in 30min, detection at 218 nm): tret=12.3min (>99%).+ MS (m/z, MALDI -TOF): 510[M+H] *, 532[M+Na] *,
548[M+K] *.

cyclo-(L-Leu-D-Pro-L-Ser-L-Trp) (79)

Fmoc-L-tryptophan (341 mg, 800pumol, 4.00equiv.) was immobilized in accordance with GP1.
o} Subsequently, O-*Butyl -Fmoc-L-serine (307mg, 800umol, 4.00equiv.), Fmoc-D-proline (270 mg,
W O 800umol, 4.00equiv.) and Fmoc-L-leucine (283mg, 800umol, 4.00equiv.) were coupled
N following GP3. Cleavage was performed according to GP5. The crude linear precursor (558 mg,
743 100pmol, 1.00 equiv.) was cyclized following GP6 and deprotected in accordance with GP7.
HO o After purification via preparative reversed phase HPLC (5t 95% acetonitrile in water with 0.1%
TFA in 45 min), the macrocycle was isolated as colorless solid 1.6mg, 44.7umol, 22% over 11

steps).

The NMR spectra contain multiple signal sets. Chemical shifts of the most prominent isomer are given. H-NMR

(500MHz, DMSO -ds, ppm): % = 10.9 (bs, 1H, trpNH), 8.14 (d,J=9.9Hz, 1H, serNvH), 7.33 (d,J=7.8Hz, 1H, trp-NvH),
6.996.95 (m, 2H,2 xtrp-CH), 6.93 (tt,J=7.6, 1.0Hz, 1H, trp -CH), 6.67 (d,J=4.2Hz, 1H, leu-NvH), 6.56 (td,J=7.4, 1.0Hz,
1H, trp-CH), 6.49 (d,J=7.7Hz, 1H, trp -CH), 4.68 (dt,J=9.8, 6.2Hz, 1H, ser-CvH), 4.44 (d,J=8.6Hz, 1H, trp-CvH), 4.26 (d,
J=8.3Hz, 1H, pro-CvH), 3.69 (dd,J=11.1, 6.0Hz, 1H, ser-CHH), 3.44 (dd,J=11.1, 6.5Hz, 1H, ser-CHH), 3.34 3.19 (m, 3H,
leu-CvH, pro-CyHz), 2.682.57 (m, 1H,trp-CHH), 2.46t2.39 (m, 1H,trp-CHH), 2.04 1.93 (m, 1H,pro-CeHH), 1.9%1.84 (m,
1H, pro-Ce¢HH), 1.84t1.75 (m, 1H, pro-CaHH), 1.70t 1.62 (m, 1H, pro-CaHH), 1.43 1.25 (m, 2H, lexCH, leu-CHH), 1.13t1.07
(m, 1H, leu-CHH), 0.78 (d,J=6.4Hz, 3H, leu-CHs), 0.69 (d,J=6.4Hz, 3H, leu-CHs).{ *C-NMR (125MHz, DMSO -ds, ppm):
¥ =171.8 (G, CO), 170.8 (G, CO), 170.1 (G, CO), 169.2 (G, CO), 136.5 (G, trp-Car), 129.7 (G, trp-Car), 128.8 (+, trpCarH),
128.0 (+, trpCaH), 124.4 (+,trp-CaH), 118.2 (+, trpCaH), 111.4 (G, trp-Car), 108.9 (+, trpCaH), 61.2 (+, trp-CiH), 60.8 ¢,
ser-CHz), 57.7 (+pro-CvH), 55.6 (+ leuCvH), 50.2 (+, sefCvH), 47.8 ¢, pro-CiH?2), 37.6 ¢, leu-CH2), 34.8 ¢, trp-CH2), 31.8 ¢

, pro-CeH?2), 23.9 (+, ledCH), 22.9 (+, leuCH3s), 21.9 (+, leuCHs), 20.9 ¢, pro-CaH?2). ¢ Analytical HPLC (5t 95% acetonitrile
+ 0.1% TFA in 30min, detection at 218nm): tret=12.6min (98%). + MS (m/z, MALDI -TOF): 484[M+H] *, 506[M+Na] *,
522[M+K]*.

cyclo-(L-Phe-D-Pro-L-Nle-L-Trp) (7h)

Fmoc-L-tryptophan (341 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
o Subsequently, FmocL-norleucine (283 mg, 800umol, 4.00equiv.), Fmoc-D-proline (270 mg,
WN o} 800pumol, 4.00equiv.) and Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) were coupled
0N I NH : N following GP3. Cleavage was performed according to GP5. The crude linear precursor (56.1mg,
N\H/i:> 100pmol, 1.00 equiv.) was cyclized following GP6. After purification via preparative reversed
oM phase HPLC (5t 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated

as colorless solid (5.6 mg, 47.1 umol, 38% over 10 steps).

The NMR spectra contain multiple signal sets. Chemical shifts of the most prominl O 0 wbUOOT UUWEUT wi YT B8 w( U
Ul xUT U1 601 EwPOWEEOUU wU P b EH-NMR I (30aMHS, ONISD 0y ihm)p-AaE8a@ 10064, @H, #pH{1§ w

NH, trp(2)-NH), 8.22 (d,J=5.9Hz, 1H, nle-NvH), 8.14 (d,J=9.8Hz, 1H, nle(2)-NvH), 7.62 7.49 (m,3H, phe(1)-NvH, trp(1)-

NyH, trp(2)-CH), 7.4447.37 (m, 2H, trp (1)-CH, phe(2)}-N+H), 7.38 7.15 (m, 13H, 5 x phe(1)-CH, 5x phe(2)-CH, trp(1)-CH,

trp(2)-CH, trp(2)-NvH), 7.08 6.88(m, 5H, 2 x trp (1)-CH, 3x trp(2)-CH), 6.81 @, J=2.1Hz, 1H, trp (1)-CH), 4.85 (d,J= 7.8 Hz,

1H, pro(1)-CvH), 4.6@ 4.61 (m, 1H, phe(1)-CvH), 4.54 (d,J=8.4Hz, 1H, pro(2)-CyH), 4.5%4.46 (m,1H, phe(2)}-CiH), 4.38 (,

J=10.0Hz, 1H, trp(2)-CvH), 4.324.25 (m, 1H, trp(1)-CvH), 4.224.08 (m, 1H, nle(2)-CvH), 3.71 (q,J=7.4Hz, 1H, nle(1)-



CvH), 3.493.26 (m,5H, pro (1)-CiHz, pro(2)-CiHo, trp(2)-CHH), 3.2% 3.18 (m, 1H, phe(2}CHH), 3.08 2.96(m, 2H, phe(1)-
CHH, phe(2)-CHH), 2.93 2.85(m, 1H, phe(1)-CHH), 2.80 (dd,J=14.5, 10.MHz, 1H, trp(2) -CHH), 2.75% 2.66(m, 1H, trp (1)-
CHH), 2.6%2.59 (m, 1H, trp(1)-CHH), 2.2% 2.18 (m, 1H, pro(1)-CsHH), 2.1% 2.09 (m,2H, pro (1)-CsHH, pro(2)-CeHH), 1914
1.74 (m,4H, pro(2)-CeHH, pro(1)-CaHH, pro(2)-CaH2), 1.6 1.54 (m, 2H, nle(1)-C¢HH, pro(1)-CaHH), 1.531.44 (m, 1H,
nle(1)-CyHH), 1.42 1.33 (m,1H, nle(2)-CyHH), 1.28 1.16 (m, 3H, nlg1)-CaHz, nle(1)-CyHH), 1.12 1.03 (m,2H, nle(2)-CyHH,
nle(1)-CHH), 0.980.84 (m,2H, nle(2)-CaH2), 0.79 (t,J=7.0 Hz, 3H, nle(1)-CHs), 0.730.67 (m, 1H, nle(2)-CxHH), 0.64 (t,
J=7.3Hz, 3H, nle(2)-CHs), 0.6 0.54 (m, 1H,nle(2)-CxHH).+ BC-NMR (125MHz, DMSO -ds, ppm): %= 173.7 (G, (1)-CON),
173.2 (G, (2)CON), 172.5 (G, (2}CON), 172.3 (G, (1)-CON, (2}-CON), 171.9 (G, (1)-CON), 169.3 (G, (2)-CON), 168.9 (G,
(1)-CON), 137.6 (G, phe(2)-Ca), 137.2 (G, phe(1)-Ca), 136.4 (G, trp(2)-Car), 136.0 (G, trp(1)-Car), 129.1 (G, trp(1)-Car), 128.9
(+, 2x phe(1)-CH), 128.5 (+, 2< phe(2)-CH), 128.4 (+, 2x phe(2)-CH), 1283 (Cq, trp(2)-Car), 1282 (+, 2x phe(1)-CH), 127.2
(+,phe(2)CH), 126.6 (+, ph¢l)-CH), 124.0 (+, trp(2)CH), 1228 (+, trp(1)-CH), 120.9 (+, tr(1)-CH, trp(2)-CH), 118.4 (+, trp(2)
CH), 118.3 (+, trp(2}CH), 118.2 (+, tr1)-CH), 118.0 (+, tr{1)-CH), 111.5 (+, trp(2)CH), 111.4 (+, trp(1)-CH), 1102 (Cq,
trp(1)-Car, trp(2)-Ca), 58.6 (+, prd1)-CvH), 58.3 (+, phe(2)CvH), 58.0 (+, pro(2}CvH), 57.9 (+, nl¢1)-CvH), 56.8 (+, ph&1l)-
CvH), 56.7(+, nle(2)CvH), 56.2 (+, trp1)-CvH), 48.1 ¢, pro(2)-CH2), 47.7 ¢, pro(1)-CiH2), 46.4 (+, trp(2}CvH), 37.2 ¢, phe(1)-
CH2), 34.2 ¢, phe(2)}CH>2), 32.3 ¢, pro(1)-CsH2), 322 (, pro(2)-CeHz2), 29.9 (%, nle(2)-CoH?2), 29.3 ¢, nle(1)-CsH2), 27.5 ¢,
nle(1)-CH2), 27.3(¢, trp(1)-CH>2), 26.9(4, nle(2)-CiH2), 26.6(%, trp(2)-CH2), 21.8 ¢, nle(1)-CaH2), 21.5(%, nle(2)-CaH2), 21.0 (4
, pro(2)-CeH32), 20.2 ¢, pro(1)-CaHz), 13.8 (+, nl¢2)-CHs), 136 (+, nle(1}CHs). ¢ Analytical HPLC (5t 95% acetonitrile +0.1%
TFA in 30 min, detection at 218nm): tree=13.5min (>99%). + MS (m/z, MALDI -TOF): 544[M+H]*, 566[M+Na]*,
582[M+K]*.

cyclo-(L-Trp-D-Pro-L-Leu-L-Trp) (7i)

Fmoc-L-tryptophan (341 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
Subsequently, FmocL-leucine (283mg, 800umol, 4.00equiv.), Fmoc-D-proline (270 mg,
o /" 800umol, 4.00equiv.) and Fmoc-L-tryptophan (341 mg, 800umol, 4.00equiv.) were coupled
o following GP3. Cleavage was performed according to GP5. The crude linear precursor (60.1mg,
%ﬁ \ 100pmol, 1.00 equiv.) was cyclized foll owing GP6. After purification via preparative reversed
Oi)/nw phase HPLC (5 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated
oH as colorless solid 32.2mg, 55.3umol, 54% over 10 steps).

The NMR spectra contain multiple signal sets. Chemical shifts of the most prominent isomers
are given.( UOOI(1p GuE @ wE Ul wUl x Ul Ul 60T EwPOuw@BuwbOPOEUWEOOWDLmOOOQE
NMR (500MHz, DMSO -ds, ppm): % =10.98 10.75 (m,6H, 2 xtrp (1)-NH, 2 xtrp (2)-NH, 2 x trp (3)-NH), 8.55 (dd, J=6.7,
1.7Hz, 1H, leu(3)-NvH), 8.18 (d,J=9.9Hz, 1H, leu(2)-NvH), 7.90 (d,J=10.3Hz, 1H, trp(3)-NvH), 7.86 (d,J=5.7Hz, 1H,
leu(1)-NvH), 7.80 (d, J=9.0Hz, 1H, trp(3)-NvH), 7.59 (d,J=7.9Hz, 1H, trp(3)-CH), 7.567.29 (m, 15H, 2 xtrp (1)-NvH,
2xtrp(2)-NvH, 4 xtrp (1)-CH, 4 xtrp(2)-CH, 3 xtrp(3)-CH), 7.20 (dd, J=5.8, 2.4Hz, 1H, trp(3)-CH), 7.14¢6.92 (m, 17H,
6 xtrp (1)-CH, 6 x trp(2)-CH, 5 x trp(3)-CH), 5.00 (q,J=8.5Hz, 1H, trp (3)-CvH), 4.76 4.72 (m,2H, pro(2)-CvH, trp(1)-CvH),
4.6144.54 (m, 2H, pro(1)-CvH, trp (2)-CvH), 4.48 4.40 (m, 1H,trp (1)-CvH), 4.36 (td,J=10.5, 4.6Hz, 1H, trp(2)-CvH), 4.3%
4.25 (m, 1H pro(3)-CvH), 4.244.16 (m, 2H, leu(2)-CvH, trp(3)-C+vH), 4.09 (dd, J=8.4, 3.0Hz, 1H, leu(3)-CvH), 3.80 (q,
J=7.3Hz, 1H, leu(1)-CvH), 3.5% 3.44 (m, 2H, trp(2)-CHH, pro(3)-CxHH), 3.43 3.35 (m,4H, pro(1)-CiHz, pro(2)-CxH2), 3.34
3.27 (m, 1H, trp(2}CHH), 3.1%43.12 (m, 3H, pro(3)-CxHH, trp(2)-CHH, trp(3)-CHH), 3.10 (d,J=7.0Hz, 2H, trp (1)-CH>2),
3.062.99 (m, 1H, trp(3}yCHH), 2.862.71 (m,5H, trp (1)-CHz, trp(2)-CHH, trp(3)-CH2), 2.232.09 (m, 5H, pro(1)-CsHH,
pro(2)-CsHz, pro(3)-CeHz), 1.941.85 (m, 1H, pro(2)-CaHH), 1.85%1.76 (m, 3H, pro(1)-CsHH, pro(1)-CaHH, pro(2)-CaHH),
1.741.67 (m, 2H, pro(3)-CaH2), 1.65 1.56 (m, 1H,pro(1)-CaHH), 1.53 1.44 (m,3H, leu(1)-CH, leu(1)-CHH, leu(3)-CH), 1.43t
1.36 (m,3H, leu(1)-CHH, leu(3)-CH2), 1.26:1.17 (m, 1H, leu(2yCHH), 1.131.01 (m, 2H,leu(2)-CH, leu(2)-CHH), 0.86 (d,
J=5.7Hz, 3H, leu(1)-CHs), 0.830.80 (m,6H, 2 xleu(3)-CHs), 0.78 (dd, J=5.6Hz, 3H, leu(1)-CHs), 0.52 (d,J=6.2Hz, 3H,
leu(2)-CHs), 0.39 (d,J=6.3Hz, 3H, leu(2)-CHs). + 3C-NMR (125MHz, DMSO -ds, ppm): %= 173.7 (G, (1)-CON), 173.3 (G,
(2)-CON), 173.1 (G, (3)-CON), 172.3 (G, (1)-CON), 172.0 (G, (2)-CON), 171.8 (G, (3)-CON), 171.6 (G, (2)-CON), 171.1 (G,
(3)-CON), 170.8 (G, (3)-CON), 170.6 (G, (2)-CON), 169.9 (G, (1)-CON), 169.3 (G, (1)-CON), 1364 (Cq, trp(2)-Ca), 1362 (Cq,
trp (1)-Car, trp(2)-Car), 1361 (Cq, trp(3)-Car), 136.0 (G, trp(1)-Car, trp(3)-Car), 1272 (Caq, trp(2)-Car), 127.1 (G, 2 x trp(3)-Ca),
127.0 (G, 2 xtrp (1)-Ca), 126.5 (G, trp(2)-Ca), 124.0 (+, trp(3)CH), 123.9 (+, trf1)-CH), 123.6 (+, trp(3)}CH), 123.3 (+, trp(2}
CH), 1229 (+, trp(2)-CH), 1228 (+, trp(1)-CH), 121.2 (+, trg1)-CH, trp(2)-CH), 121.0 @ x trp(3)-CH), 120.9 (+,trp(1)-CH,
trp(2)-CH), 118.3117.9 (+,4xtrp(1)-CH, 4 xtrp(2)-CH, 4 xtrp(3)-CH), 111.8111.4 (+, 2xtrp(1)-CH, 2xtrp(2)-CH,
2 xtrp(3)-CH), 110.4 (G, trp(2)-Car,), 110.3 (G, trp(1)-Car), 110.1 (G, trp(2)-Car), 109.9 (G, trp(3)-Car), 109.6 (G, trp(1)-Car),
109.1 (G, trp(3)-Car), 60.0 (+;leu(3)-CvH), 58.7 (+, trp(1)-CvH), 58.1 (+, trp(2)CvH), 58.0(+, trp(3)-CvH), 57.9 (+, pro(1)CvH),
56.8 (+, trp(1)-CvH), 56.2 (+, trp(2)-CvH), 56.1(+, leu(1)}CvH), 55.8 (+, pro(2)CvH), 53.8 (+, pro(3)}CvH), 51.9 (+, trp(3)CvH),
48.1(%, pro(2)-CH2), 47.7 ¢, pro(1)-CiH?2), 45.7 (4, pro(3)-CH?2), 44.9 (+, leu(2)-CvH), 38.8 ¢, leu(3)-CH>2), 38.6 ¢, leu(1)-
CH2),38.2 ¢, leu(2)-CH2),32.4 ¢, pro(1)-CsH>2), 32.3 ¢, pro(3)-CeH>2), 32.2 ¢, pro(2)-CeHz), 27.6 ¢, trp(1)-CH2), 27.4 ¢, trp (1)-
CH2), 26.6 ¢, trp(2)-CH2), 25.9 ¢, trp(3)-CH2), 25.4 ¢, trp(3)-CH?2), 25.0 ¢, trp(2)-CH2), 24.4 (+, leu(3)CH), 24.3(+, leu(1)-
CH), 24.0 (+, leu(2)CH), 224 (+, leu(3)-CH3s), 22.1 (+, le1)-CH3s), 22.1(+, leu(1)-CHs, leu(2)-CHs, leu(3)-CHs), 220 (+, leu(2)-
CHs), 21.2 ¢, pro(3)-CaH?2), 21.0 ¢, pro(2)-CdHz), 20.2 ¢, pro(1)-CaH2). ¢ Analytical HPLC (5t 95%acetonitrile + 0.1% TFA
in 30 min, detection at 218 nm): tret=12.6min (>99%).+ MS (m/z, MALDI -TOF): 583[M+H] *, 605[M+Na] *, 621[M+K] *.

@h ¢
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cyclo-(N1ip-D-Pro-L-Nle -L-Phe) (8a)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
0 H\ Subsequently, FmocL-norleucine (283mg, 800umol, 4.00equiv.) and Fmoc-D-proline (270 mg,
N/\fo 800umol, 4.00equiv.) were coupled following GP3. The peptoid monomer N1lip was incorporated
NH N following GP4 using isobutylamine (159 pL, 117mg, 1.60mmol, 8.00equiv.) as submonomer.
0 Njﬁp Cleavage was performed according to GP5. The crude linear precursor (48.8mg, 100pmol,
o 1.00equiv.) was cyclized following GP6. After purification via preparative reversed phase HPLC
(5t 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorless solid
(13.1mg, 27.9umol, 24% over 10 steps).

The NMR spectra contain multiple signal sets. Chemical shifts of the most prominent isomer are given. H-NMR

(500MHz, acetonitrile -ds, ppm): % = 7.3%7.07 (m, 5H, 5% phe-CH), 6.87 (d,J=10.5Hz, 1H, phe-NvH), 5.70 (d,J=7.6Hz,
1H, nle-NvH), 5.05 (td,J=10.6, 4.7Hz, 1H, phe-CvH), 4.21 (dd,J=10.8, 8.0Hz, 1H, pro-CvH), 3.99 (d,J=17.9Hz, 1H, pro-
CyHH), 3.96t3.89 (m, 1H, COMHHN), 3.74 (d, J=17.9Hz, 1H, pro-CHH), 3.583.43 (m, 1H, nleCvH), 3.37 (dd,J=10.2,
7.8Hz, 1H, N1lip-C:HH), 3.28t3.13 (m, 2H, pheCHH, N1ip-C:HH), 2.882.71 (m, 1H, pheCHH), 2.49 (dd,J=13.4, 6.THz,
1H, COCHHN), 2.2742.17 (m, 1H, pro-C¢HH), 2.08t 1.99 (m, 1H, pro-CaHH), 1.91¢ 1.70 (m, 3H, pro-CeHH, pro-CaHH, N1ip-
C:H), 1.381.05 (m, 6H, 3x nle-CH2), 0.920.89 (m, 3H, nleCHs), 0.840.79 (m, 6H, 2x N1ip-CHs).  *C-NMR (125MHz,

acetonitrile-ds, ppm): = 174.5 (G, CO), 171.2 (G, CO), 170.7 (G, CO), 170.3 (G, CO), 139.3 (G, phe-Car), 130.8 (+, % phe-
CH), 128.6 (+, 2x phe-CH), 126.9 (+, pheCH), 63.7 (+, preCvH), 58.8 (+, nleCyH), 57.0 ¢, COCH2N), 51.7 (+, pheCvH), 50.2
(t, pro-CH?2), 46.5 ¢, N1ip-CiH2), 38.5 ¢, phe-CH2), 34.5 ¢, nle-CsH2), 28.9 ¢, nle-CaH?2), 27.6 (+N1lip-C2H), 26.1 ¢, pro-
CsH2), 22.9 ¢, pro-CuaH?2), 22.7 ¢, nle-CH?2), 20.5 (+N1lip-CHs), 20.2 (+N1lip-CHs), 14.0 (+, nleCH3). ¢ Analytical HPLC (54

95% acetonitrile + 0.1% TFA in 30min, detection at 218 nm): tret=14.1min (>99%).t MS (m/z, MALDI -TOF): 471[M+H] *,
493[M+Na] *, 509[M+K] *.

cyclo-(N1ph-b-Pro-L-Nle -L-Phe) (8b)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.

o (© Subsequently, FmocL-norleucine (283mg, 800umol, 4.00equiv.) and Fmoc-D-proline (270 mg,

@/\)LNYO 800prpo|, 4.00eqU|y.) were couplled following GP3. The peptoid monomer N.lph was incorporated

NHO, N following GP4 using benzylamine (174pL, 171mg, 1.60mmol, 8.00equiv.) as submonomer.

Nm/*:> Cleavage was performed according to GP5. The crude linear precursor (52.1mg, 100pmol,

on 1.00equiv.) was cyclized following GP6. After purification via preparative reversed phase HPLC

(51 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorless solid
(6.00mg, 11.9umol, 8.4% over 10 steps).

o]

The NMR spectra contain multiple signal sets. Chemical shifts of the most prominent isomer are given. H-NMR
(500MHz, acetonitrile -ds, ppm): % =7.397.13 (m, 10H 5 x phe-CH, 5x N1ph-CH), 6.89 (dd,J=10.7, 4.2Hz, 1H, phe-NvH),
5.64 (d,J=6.8Hz, 1H, nle-NvH), 5.49 (dd,J=15.4, 4.2Hz, 1H, COCHHN ), 5.16 (tt,J=10.1, 4.7Hz, 1H, phe-CvH), 4.28 4.17
(m, 1H, pro-CvH), 3.99 (dd,J=18.0, 4.3Hz, 1H, N1ph-CHH), 3.82 (dd,J=15.6, 4.4Hz, 1H, COCHHN), 3.65 (dd,J=17.9,
4.4Hz, 1H, N1ph-CHH), 3.56 3.46 (m, 1H, nle-CvH), 3.33 3.17 (m, 3H,phe-CHH, pro-CH2), 2.9%2.79 (m, 1H phe-CHH),
2.282.19 (m, 1H, pro-C¢HH), 2.0%4 1.97 (m, 1H, pro-CaHH), 1.841.72 (m, 2H pro-C¢HH, pro-CaHH), 1.431.26 (m, 1H, nle-
CoHH), 1.231.14 (m,2H, nle-CaHH, nle-CxHH), 1.141.02 (m, 2H, nleC¢H2), 1.030.93 (m, 1H nle-CHH), 0.8 0.79 (m,
3H, nle-CHs). + #*C-NMR (125MHz, acetonitrile -ds, ppm): = 174.5 (G, CON), 171.5 (G,, CON), 170.8 (G,, CON), 170.0 (G,
CON), 139.2 (G, Ca), 138.8 (G, Ca), 130.9 (+, % CaH), 129.4 (+, 2x CaH), 128.7 (+, 2xCaH), 128.6 (+,CaH), 128.0 (+,
2 x CaH), 127.0 (+,CaH), 63.7 (+, pro-CvH), 58.9 (+, nleCvH), 52.6 ¢, COCH2N), 51.7 (+, pheCvH), 49.3 ¢, N1ph-CH>2), 46.5
(t, pro-CH32), 38.4 ¢, phe-CH2), 34.6 ¢, nle-CoH?2), 28.9 ¢, nle-CaH2), 27.7 ¢, pro-CeH?2), 26.1 ¢, pro-CaH?2), 22.9 ¢, nle-CiH 2),
14.0 (+, nleCH3s). ¢ Analytical HPLC (5t 95% acetonitrile + 0.1% TFA in 30min, detection at 218 nm): tret=15.3min (>99%).
4 MS (m/z, MALDI -TOF): 505[M+H] *, 527[M+Na] *, 543[M+K] *.

cyclo-(N1ph-D-Pro-L-Nle -L-Trp) (8c)

Fmoc-L-tryptophan (341 mg, 800pumol, 4.00equiv.) was immobilized in accordance with GP1.
o K© Subsequently, FmocL-norleucine (283 mg, 800umol, 4.00equiv.) and Fmoc-D-proline (270 mg,
Qj/\)LN/Yo 800pmol, 4.00equiv.) were coupled following GP3. The peptoid monomer N1ph was
0N J NH o, N incorporated following GP4 using benzylamine (174pL, 171mg, 1.60mmol, 8.00equiv.) as
o N submonomer. Cleavage was performed according to GP5. The crude linear precursor (56.0mg,
o" 100umol, 1.00 equiv.) was cyclized following GP6. After purification via preparative reversed
phase HPLC (5 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated
as colorless solid (11.7mg, 21.5umol, 21% over 10 steps).

The NMR spectra contain O U O UP x O1 wUPT OEQwUI OUSw" T 1 OPEEOWUT PI OUwWOI wUOT T wdOOUUuU
represented in about four times above the amounts of isomers ? gl EARE w ?%bNMR (500 MHz, acetonitrile -ds, ppm):
% =9.149.10 (m,2H, trp(2)-NH, trp(3)-NH), 9.06 (s, 1H, trg1)-NH), 7.70 (d,J=7.9Hz, 1H, trp(2)-CH), 7.62 (d,J=7.7Hz,
2H, trp(1) -CH, trp(3)-CH), 7.46t 7.21 (m, 16H, nle(2)}-NvH, trp(1)-CH, trp(2)-CH, trp(3)-CH, 4 x N1ph(1)-CH, 4 x N1ph(2)-
CH, 4xN1ph(3)-CH), 7.19¢6.9% (m, 11H, nle(3)-NvH, 3 xtrp (1)-CH, 2xtrp(3)-CH, 2 xtrp(3)-CH, N1ph(1)-CH, N1ph(2)-



CH, N1ph(3)-CH), 6.91 (d,J=10.4Hz, 3H, trp (1)-NvH, trp(2)-CH, trp(3)-CH), 6.61 (d,J=10.7Hz, 1H, trp(2)-NvH), 6.41 (d,
J=7.1Hz, 1H, trp(3)-NvH), 5.69 (d,J=7.5Hz, 1H, nle(1)-NvH), 5.52 (d,J=15.4Hz, 1H, (1)-COCHHN), 5.41 (d,J=14.9Hz,
1H, (2»COCHHN), 5.20 (dt,J=10.2, 5.0Hz, 1H, trp (1)-CvH), 4.97 (d,J=18.0Hz, 1H, (3}COCHHN), 4.79 (d,J=7.7Hz, 1H,
pro(2)-CvH), 4.734.61 (m,3H, trp(3)-CvH, trp(2)-CvH, N1ph(2)-CHH), 4.53 4.45 (m, 1H, nle(3)-CvH), 4.35 (d,J=18.3Hz,
1H, (3}COCHHN), 4.24 (dd, J=10.4, 7.9Hz, 1H, pro(1)-CvH), 4.204.08 (m, 3H, pro(3)-CvyH, N1ph(2)-CHH, N1ph(3)-
CHH), 4.00 (d,J=17.7Hz, 1H, N1ph(1)-CHH), 3.90 (t,J=7.5Hz, 1H, nle(2)-CvH), 3.83 (d,J=15.4Hz, 1H, (1-COCHHN),
3.73 (d,J=13.9Hz, 1H, N1ph(3)-CHH), 3.65 (d,J=17.8Hz, 1H, N1ph(1)-CHH), 3.51 (q,J=7.2Hz, 1H, nle(1)-CvH), 3.4
3.38 (m,3H, pro(3)-CxHz, (2rCOCHHN), 3.35 (dd,J=14.8, 5.1Hz, 1H, trp (1)-CHH), 3.29% 3.18 (m,6H, pro (1)-CyHz, pro(2)-
CyHz, trp(2)-CH?2), 3.01 (dd,J=14.9, 9.9Hz, 3H, trp (1)-CHH, trp(3)-CH2), 2.26 2.19 (m,3H, pro (1)-CsHH, pro(3)-CaH>2), 2.1%
2.06 (m,2H, nle(2)-C¢HH, pro(2)-CaHH), 2.04t 1.97 (m, 1H, pro (1)-CeHH), 192¢1.87 (m, 2H, pro(2)-CaHH, nle(2)}-CHH),
1.85%1.73 (m, 7H, nle(2)-CeHH, nle(3)-CHH, pro(1)-CsHH, pro(2)-CeHz, pro(3)-CsHz, pro(1)-CaHH), 1.7%41.54 (m, 1H
nle(3)-CyHH), 1.53 1.45 (m, 1H, nle(3)-CHH), 1.431.16 (m,4H, nle(3)-CyHH, nle(1)-CHH, nle(2)-CaH2), 1.1 1.08 (m, 2H,
nle(1)-CeHH, nle(3)-CoHH, nle(1)-CHH, nle(2)-CHH), 1.030.97 (m, 3H, nle(1)-C¢Hz2, nle(3}CaHH), 0.930.8 (m, 1H,
nle(1)-C«HH), 0.81 (t,J=7.3Hz, 6H, nle(2)-CHs, nle(3)-CHs), 0.79 (t,J=7.3Hz, 3H, nle(1)-CHs). + 3C-NMR (125MHz,
acetonitrile-ds, ppm): ¥ =175.2 (G, (2rCON), 174.8 (G, (3)}CON), 174.7 (G, (1)-CON), 173.4 (G, (2}-CON), 173.3 (G, (3)
CON), 172.2 (G,, (2rCON), 172.1 (G, (3)-CON), 171.8 (G, (1)-CON), 170.8 (G, (1)-CON, (2)-CON, (3)-CON), 170.1 (G, (1)-
CON), 138.8 (G, N1ph(1)-Ca, N1ph(2)-Ca), 138.4 (G, N1ph(3)-Ca), 137.3 (G, trp(2)-Car), 1372 (Cq, trp(1)-Car), 137.1 (G,
trp(3)-Car), 130.0 (G, trp(2)-Car, trp(3)-Car), 129.4 (+, 2 N1ph(2)-CH), 129.3 (+, 2x N1ph(1)-CH), 129.2 (+, 2 N1ph(3)-CH),
128.9 (G, trp(1)-Car), 128.7 (+, 2 N1ph(2)-CH), 128.6 (+, 2 N1ph(1)-CH), 128.5 (+, 2x N1ph(3)-CH), 128.1 (+N1ph(2)-CH),
1280 (+,N1ph(1)-CH), 127.5 (+N1ph(3)-CH), 125.0 (+, trp(2)CH), 1249 (+, trp(1)-CH), 124.8 (+, trp(3}CH), 122.7 (+trp(2)-
CH), 122.2 (+, trp(3}CH), 122.0 (+, trg1)-CH), 120.2 (+, trp(2}CH), 119.7 (+, trd1)-CH, trp(3)-CH), 119.5 (+, trg1)-CH,
trp(2)-CH), 119.2 (+, trp(3)CH), 112.5 (+, trp(2)CH), 112.1 (G, trp(2)-Car), 112.0 (+, tr{1)-CH, trp(3)-CH), 111.8 (G, trp (1)
Car), 110.1 (G, trp(3)-Car), 63.7 (+, prq1)-CvH), 60.4(+, pro(2)-CvH), 60.1(+, nle(2)}CsH), 58.8 (+, nl¢1)-CvH), 54.4(+, pro(3)-
CvH), 53.7 (+, trp(2)-CvH), 53.1(+, trp(3)-CvH), 52.5 ¢, (1)-COCH2N), 51.7 (¢, (3yCOCH:N), 51.0 (+, trp(1}CvH), 50.7 (¢,
N1ph(2)-CH2),50.0(t, N1ph(3)-CHz), 49.6(4, (2-COCH2N), 49.5(+, nle@)-CvH), 49.3 ¢, N1ph(1)-CH2), 48.2(%, pro(3)-CiH2),
46.5 ¢, pro(1)-CH32), 45.5(, pro(2)-CiH?2), 34.1 ¢, nle(1)-CsH?2), 33.8 (%, nle(2)-CoH?2), 31.1(t, nle(3)-CoH?2), 30.6 (%, trp(3)-
CH32), 30.1(%, nle(2)-CaH>2), 28.9 ¢, nle(1)-CaH2), 28.7 ¢, nle(3)-CaH?2), 28.1 ¢, trp(2)-CH2), 28.0 ¢, trp(1)-CH2), 27.6 ¢, pro(1)-
CsH?2), 26.0 ¢, pro(1)-CaH2), 253 (1, pro(2)-CsH?2), 24.6 (4, pro(3)-CsH2), 23.2(%, pro(2)-CaH?2), 23.1(t, pro(3)-CaH?2), 23.0(%,
nle(3)-CH2), 22.9 ¢, nle(1)-GH2), 22.8 ¢, nle(2-CH2), 14.2 (+, nle(2)CHs), 14.1 (+, nle(3)CHs), 140 (+, nlg(1)-CHa).
{ Analytical HPLC (5t95% acetonitrile + 0.1% TFA in 30min, detection at 218 nm): tret=10.6min (>99%).¢ MS (m/z,
MALDI -TOF): 544 [M+H] *, 566[M+Na] *, 582[M+K] *.

cyclo-(L-Ala-D-Pro-N3m-L-Phe) (8d)

N The peptoid monomer N3m was incorporated following GP4 using n-butylamine (158 pL, 117 mg,

Tp 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmocD-proline (270 mg, 800umol,

o H 4.00equiv.) and Fmoc-L-alanine (249 mg, 800umol, 4.00equiv.) were coupled following GP3.

/H ° Cleavage was performed according to GP5. The crude linear precursor (44.7 mg, 100umol,

1.00equiv.) was cyclized following GP6. After purification via preparative reversed phase HPLC

(5t 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorless solid ((5.8mg, 36.9umol,
28%over 10 steps).

Q Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
O

The NMR spectra contain O U OUP x Ol wUPT OEQwWUT OUBw" T 1 OPEEOWUT PI OUwWOI wUOT T wdOOUUuU
represented in about six UDOT UWEEOYT wOT 1 wE O EHINDRwEDO M, dodtbnitrileud? ppm)X g B7.66 (d,
J=8.9Hz, 1H, phe-(2)-NvH), 7.414 7.16 (m,13H, ala(1)}NvH, ala(2)XNvH, 5x phe(1)-CH, 5 x phe(2)-CH, phe(1}NvH), 5.0%
4.88 (m, 1H, phgl)-CvH), 4.764.70 (m, 1H, ala(2}CvH), 4.734.62 (m, 2H phe(2)-CsH, pro(2)-CvH), 4.544.37 (m, 1H,
pro(1)-CvH), 4.34 (d,J=16.9Hz, 1H, N3m(2)-C:HH), 4.00 3.86 (m, 3H, ala(1)-CvH, (2)COCH:N), 3.823.69 (m, 2H, (1)
COCHHN, N3m(1)-C:HH), 3.5%3.36 (m, 6H, pro (1)-CuHz, pro(2)-CsHz, N3m(1)-C:HH, (1}COCHHN), 3.23 (dd, J=13.5,
7.5Hz, 3H, phe(1)-CHH, phe(2)-CH2), 2.742.72 (m, 1H, phg1)-CHH), 2.68 2.58 (m, 1H,N3m(1)-C:HH), 2.36 2.23 (m, 1H,
pro(1)-CsHH), 2.242.13 (m, 1H pro(2)-CeHH), 2.15%2.04 (m, 1H, pro(1)-CaHH), 1.94 1.83 (m,5H, pro(1)-CsHH, pro(2)-
CsHH, pro(1)-CeHH, pro(1)-CeH2), 1.541.41 (m,4H, N3m(1)-C2Hz, N3m(2)-CzH2), 1.381.26 (m,7H, ala(2}CHs, N3m(1)-
CsHz, N3m(2)-CzH2), 1.25 (d,J=6.9Hz, 3H, ala(1)-CHs), 0.93 (t,J=7.3Hz, 3H, N3m(1)-CHs), 0.87 (t,J=7.5, 1.7Hz, 3H,
N3m(2)-CHs). ¢ 13C-NMR (125MHz, acetonitrile -ds, ppm): %= 174.0 (G, (1)-CON, (2-CON), 172.9 (G, (1)-CON), 171.9 (G,
(1)-CON, (2)-CON), 171.4 (G, (2)-CON), 167.7 (G, (1)-CON, (2)-CON), 139.3 (G, phe(1)-Ca), 138.2 (G, phe(2)-Ca), 130.4
(+, 2x phe(1)-CH), 130.0 (+, phe(2)CH), 129.9 (+, phe(2)CH), 128.9 (+, phe(2)CH), 128.7 (+ phe(2)-CH), 128.5 (+, 2 phe(1)-
CH), 130.0 (+, phe(2CH), 127.2 (+, phe(2)CH), 126.7 (+,phe(1)-CH), 64.4 (+, prd1)-CvH), 57.5 (+, pro(2)CvH), 57.2 (+,
phe(2)-CvH), 51.5 (+, phg1)-CvH), 51.1 @&, (1)-COCH2N), 51.0(¢, N3m(2)-C:H?2), 50.2 (+, aldl)-CvH), 49.9 ¢, N3m(1)-CiH>),
48.2(1, (2rCOCH2N), 46.8 ¢, pro(1)-CiH2), 46.2(%, pro(2)-CHz), 37.8 ¢, phe(1)-CH>2), 36.9(t, phe(2)}-CH2), 31.3 ¢, pro(2)-
CsH?2), 29.5 ¢, N3m(2)-C2H2), 28.9 ¢, N3m(1)-C2H?2), 26.9 (¢, pro(1)-CeH2), 25.7(, pro(1)-CaH2), 22.1 ¢, pro(2)-CaH2), 20.5 ¢
,N3m(1)-CsHz2), 20.2 ¢, N3m(2)-CzH2), 20.0 (+, ala(2CH3), 17.4 (+, algl)-CHs), 13.8 (+N3m(1)-CH3), 13.7 (+N3m(2)-CH3).
{ Analytical HPLC (5t95% acetonitrile + 0.1% TFA in 30min, detection at 218nm): tret=11.3min (92%). ¢ MS (m/z,
MALDI -TOF): 429[M+H] *, 451[M+Na] *, 467[M+K]*.



cyclo-(L-lle -D-Pro-N3m-L-Phe) (8e)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
o The peptoid monomer N3m was incorporated following GP4 using n-butylamine (158 pL, 117 mg,
WN Ho 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmocD-proline (270 mg, 800pmol,
NN 4.00equiv.) and Fmoc-L-isoleucine (283mg, 800pumol, 4.00equiv.) were coupled following GP3.
o NW/Q Cleavage was performed according to GP5. The crude linear precursor (48.8mg, 100pmol,
)) of 1.00equiv.) was cyclized following GP6. After purification via preparative reversed phase HPLC
(5t 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorless solid
(15.9mg, 33.8pumol, 29% over 10 steps).

The NMR spectra contain multip O1 wUBT OEOwWUT DU w" 11 OPEEQWUI DI OUwWOT wiOT 1T wOOUUwx UL
represented in about twice the amount of isomer ? ¢l Y4 -NBIRu (500 MHz, DMSO -ds, ppm): % =9.49 (d,J=9.3Hz, 1H,
phe(2)-NvH), 7.56 (d,J=7.8Hz, 1H, ile(1)-NvH), 7.347.16 (m, 11H, ile(2)-NvH, 5 x phe(1)-CH, 5 x phe(2)-CH), 7.12 (d,
J=11.2Hz, 1H, phe(1)-NvH), 4.98 (d,J=8.5Hz, 1H, pro(2)-CvH), 4.92 (d, J=8.0Hz, 1H, pro(1)-CvH), 4.904.84 (m, 1H,
phe(2)-CvH), 4.44 (td,J=10.4. 6.0Hz, 1H, phe(1)-CvH), 4.0%4.03 (m,2H, ile (1)-CvH, (2rCOCHHN ), 381¢3.37(m, 2H, (2)-
COCHHN, N3m(2)-C:HH), 372t3.62(m, 1H, N3m(1)-C:HH), 3.6 3.52 (m, 2H, (1)-COCH2N), 3.53 3.38 (m, 3H, pro(1)-
CyHH, pro(2)-CxH2), 3.3 3.16 (m,4H, ile(2)-CvH, phe(2)-CHH, pro(1)-C;HH, N3m(1)-CiHH), 3.143.02 (m, 1H N3m(2)-
C:HH), 2.932.82 (m, 2H, phg1)-CH2), 2.65% 2.57 (m, 1H phe(2)}CHH), 2.3%2.12 (m, 2H, pro (1)-CsHH, pro(2)-CsHH), 1.96
1.87 (m, 2H, ile(1)-CH, pro(1)-CsHH), 1.86 1.79 (m,2H, pro(2)-CaHz), 1.78t 1.72 (m,2H, pro(2)-CsHH, pro(1)-CaHH), 1.66t
1.50 (m, 4H, ile(2)-CH, ile(1)-CHH, pro(1)-CeHH, N3m(1)-CzHH), 1.481.40 (m, 2H, N3m(2)-CzH2), 1.36:11.28 (m, 3H,
N3m(1)-CoHH, N3m(1)-CsHH, N3m(2)-CsHH), 1.281.09 (m, 4H, ile (1)-CHH, ile(2)-CHH, N3m(1)-CsHH, N3m(2)-CsHH),
0.93 (t,J=7.1Hz, 3H, N3m(1)-CHs), 089 0.84 (m, 6H, ile(1)-CHs, N3m(2)-CHs), 0.82 (d,J=6.8Hz, 3H, ile(1)-CHs), 0.7%
0.74 (m, 1H, ile(2)-CHH), 0.71 (t,J=7.2Hz, 3H, ile(2)-CHs), 0.56 (d,J=6.4Hz, 3H, ile(2)-CHs). { C-NMR (125MHz,
DMSO-ds, ppm): =172.3 (G, (2)-CON), 171.3 (G, (1)-CON), 170.9 (G, (1)-CON), 170.5 (G, (1)-CON), 170.3 (G, (2)-CON),
168.8 (G, (2)CON), 168.3 (G, (1)-CON), 167.8 (G, (2)-CON),137.8 (G;, phe(2)-Ca), 137.7 (G, phe(1)-Car), 129.4 (+2 x phe(2)-
CH), 128.7 (+,2 x phe(1)-CH), 128.2 (+,2 x phe(1)-CH), 128.0 (+,2 x phe(2)-CH), 126.3 (+, pte(1}-CH), 126.1 (+, phe(2)CH),
60.3 (+, ilg1)-CvH), 58.2 (+, ileR)-CvH), 57.2 (+, prd1)-CvH), 56.3 (+, phg1)-CvH), 55.8 (+, pro(2)CvH), 52.7 ¢, (1)-COCH2N),
50.6 ¢, (2)-COCH:2N), 49.7 (N3m(1)-C:H2), 48.0 (N3m(2)-C:H2), 47.5 ¢, pro(1)-CiH2), 47.1 ¢, pro(2)-CHz2), 38.1 (+, ile(?)
CH), 37.3 ¢, phe(2)-CH>), 37.2 ¢, phe(1)-CHz2), 33.5 (+, il§€1)-CH), 31.6(t, pro(2)-CsHz), 31.0 ¢, pro(1)-CeH2, N3m(1)-CzH2),
29.0(+, N3m(1)-CzH2), 25.8 ¢, ile(1)-CH2), 24.4(4, ile(2)-CH2), 21.6(t, pro(2)-CaH?2), 20.2 ¢, pro(1)-CaH2), 19.6 ¢, N3m(2)-
CsH2), 19.4 (%, N3m(1)-CsH2), 15.5 (+, ile(1)CH3), 15.4 (+, ile(2)CH3s), 13.8 (+,N3m(2)-CHs), 13.7(+, N3m(1)-CHs), 11.9 (+,
ile(2)-CHs), 9.56 (+, ile(1)-CHs). + Analytical HPLC (5t95% acetonitrile + 0.1% TFA in 30min, detection at 218 nm):
tret=12.5min (98%).+ MS (m/z, MALDI -TOF): 471[M+H] *, 493[M+Nal] *, 509[M+K] *.

cyclo-(L-lle -D-Pro-N4m-L-Phe) (8f)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
The peptoid monomer N4m was incorporated following GP4 using n-pentylamine (185 pL, 140mg,
1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmocD-proline (270 mg, 800umol,
4.00equiv.) and Fmoc-L-isoleucine (283mg, 800umol, 4.00equiv.) were coupled following GP3.
Cleavage was performed according to GP5. The crude linear precursor (50.3mg, 100umol,
1.00equiv.) was cyclized following GP6. After purification via preparative reversed phase HPLC
(51 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorless solid
(25.2mg, 52.0pumol, 52% over 10 steps).

The NMR spectra contain multiple signal sets. Chemical shifts of the most prominent isomers are given. Isomers? ¢ha#d? w
? pl A nepiedgited in a similar amount. ( UOOT Uw ? qpt A2 w Ul x Ul Ul OU H«NERI Gao®Bz) w EO ST OUC
acetonitrile-ds, ppm): » = 7.3747.17 (m, 15H, 5 x phe(1)-CH, 5x phe(2)-CH, 5x phe(3)-CH), 6.76 6.66 (m, 1H, ile(2)-NvH),
6.50:6.40 (m,2H, phe(2)}-NvH, phe(3}N+vH), 6.35 (d,J=9.2Hz, 1H, phe(1)-NvH), 6.26 (d,J=10.2Hz, 1H, ile (1)-NvH), 5.87

(d, J=10.8Hz, 1H, ile(3)-NvH), 5.09 (dd,J=7.5,3.6 Hz, 1H, pro (1)-CvH), 5.03 4.91 (m, 1H, pro(3)-CvH), 4.5% 4.52 (m, 1H
phe(2)-CvH), 4514 4.41 (m, 3H, phe(1)-CvH, phe(3)-CvH, N4m(1)-CiHH), 4.26 (t,J=10.5Hz, 1H, ile (2)-CvH), 4.10:4.03 (m,
1H, ile(1)-CvH), 3.91 (d, J=15.6Hz, 1H, (1)-COCHHN), 3.86:3.56 (m, 8H, pro(2)-CvH, pro(2)-C:HH, pro(3)-CHz, (2)
COCH:N, (3)-COCH2N), 3.55 3.48 (m,2H, pro (1)-CxHH, pro(2)-C:H H), 3.46t 3.35 (m,5H, ile(3)-CvH, pro(1)-CxHH, N4m(2)-
CiHH, N4m(3)-C:HH, (1)-COCHHN), 3.30t3.15 (m, 2H, N4m(1)-C:HH, phe(1}CHH), 3.082.99 (m, 2H, phe(2)-CHH,
phe(3)-CHH), 2.9%2.89 (m, 2H, phe(2)-CHH, phe(3)}-CHH), 2.852.74 (m, 1H, phe(1)}CHH), 2.37¢2.22 (m, 3H, pro (1)
CeHH, pro(3)-CeHH, pro(1)-CaHH), 2.18t1.97 (m, 6H, pro(1)-CeHH, pro(2)-CeH2, pro(3)-CeHH, pro(1)-CaHH, pro(2)-
CaHH), 19241.77 (m, 7H, ile(1)-CH, ile(2)-CH, ile(3)-CH, pro(2)-CaHH, pro(3)-CaHz, N4m(2)-CsHH), 1.721.58 (m, 2H,
N4m(2)-CzHH, N4m(2)-CaHH), 1.56t1.14 (m, 21H, ile (1)-CH., ile(2)-CHz, ile(3)-CH2, N4m(1)-C2H2, N4m(2)-C-HH, N4m(3)-
C2H2, N4m(1)-CsHz, N4m(2)-CsHz, N4m(3)-CsH2, N4m(1)-CaHz, N4m(3)-CaHz), 1.080.78 (m, 25H, 2 xile(1)-CHs, 2 x ile(2)-
CHs, 2 xile(3)-CHs, N4m(1)-CHs, NAm(2)-CHs, N4m(3)-CHs). ¢+ 3C-NMR (125MHz, acetonitrile -ds, ppm): ¥=179.5 (G, (3)
CON), 174.8 (G, (1)-CON), 174.4 (G, (1)-CON, (2}CON), 172.9 (G, (3}CON), 172.3 (G, (1)-CON, 2x (2)-CON), 169.9 (G,
(2)-CON), 169.7 (G, (1)-CON), 168.0 (G, (3}CON), 167.8 (G, (3)-CON), 139.6 (G, phe(2)-Ca), 138.6 (G, phe(1)-Ca), 137.9
(Caq, phe(3)-Car), 130.7 (+,2 x phe(2)-CH), 130.0 (+,2 x phe(1)-CH, 2 x phe(3)-CH), 129.4 (+2 x phe(2)-CH, 2 x phe(3)-CH),
128.9 (+2 x phe(1)-CH), 127.7 (+, phe(3)CH), 127.5 (+, phe(2)CH), 127.0 (+, ph€1)-CH), 65.0(+, phe(3)}CvH), 62.4(+, ile(1)-



CvH), 59.8 (+, ile(3)CvH), 59.7 (+, pro(2)-CvH, ile(2)-CvH), 58.7 (+, ph¢l)-CvH), 58.1(+, pro(3)-CvH), 57.6 (+, phe(2)CvH),

55.3(+, pro(1)-CvH), 53.7 ¢, (1)-COCH:N), 51.5 ¢, N4m(1)-C:iH2), 50.5(, (2)-COCH:N, (3)-COCH:2N), 48.7 ¢, pro(1)-CsH2),

47.8(t, pro(2)-CH?2), 46.8(t, pro(3)-CH?2), 38.3(t, N4m(2)-C:H2, N4m(3)-C:H2), 37.9 ¢, phe(3)CH>2), 37.5 ¢, phe(1)-CHz,

phe(2)-CH>), 35.4(+, ile(3)}-CH), 35.3 (+, ild1)-CH, ile(2)-CH), 32.0 ¢, pro(1)-CsH2, pro(3)-CeH?2), 30.7 (¢, N4m(2)-C2H?2), 298
(t, NAm(1)-C2H2), 29.3 ¢, NAm(3)-CzH?2), 28.1 (4, pro(2)-CeH?2), 26.9 (+, N4m(1)-CsH2), 26.1 ¢, pro(3)-CaH?2), 25.8 ¢, pro(1)-

CaH?2), 257 (1, pro(2)-CeH2), 23.2(4, ile(1)-CH2), 23.1(4, ile(2)-CH>, ile(3)-CH2), 230 (+, N4m(1)-CaH2), 21.3(¢, N4m(2)-CaH>,

N4m(3)-CaH2), 16.8 (+, ile(3)CH3), 15.8 (+le(1)-CH3), 15.5(+, ile(2-CH3), 143 (+, NAm(1)-CHs), 14.2(+, N4m(2)-CHs), 12.3
(+,N4m(3)-CH3s), 11.5 (+, ile(3)-CH3s), 10.7(+, ile(2}-CH3), 10.5(+, ile(1)-CHs). + Analytical HPLC (5t 95% acetonitrile + 0.1%
TFA in 30 min, detection at 218nm): tree=12.7min (>99%). + MS (m/z, MALDI -TOF): 485[M+H]*, 507[M+Na]*,

523[M+K]*.

cyclo-(L-lle -D-Pro-N4m-L-Trp) (8g)

Fmoc-L-tryptophan (341 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
The peptoid monomer N4m was incorporated following GP4 using n-pentylamine (185 pL,
140mg, 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmocD-proline (270 mg,
800umol, 4.00equiv.) and Fmoc-L-isoleucine (283mg, 800umol, 4.00equiv.) were coupled
following GP3. Cleavage was performed according to GP5. The crude linear precursor (51.9mg,
100pumol, 1.00 equiv.) was cyclized following GP6. After purification via preparative reversed
phase HPLC (5 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated
as colorless solid (27.4mg, 52.3umol, 42% over 10 steps).

The NMR spectra contain multip le signal sets. Chemical shifts of the most prominent isomers are given. Isomeis? o ki »
? ol K représehted in a similar amount. *H-NMR (500 MHz, acetonitrile -ds, ppm): % = 9.21 (s, 1H, trp(1)-NH), 9.12 (s,
1H, trp(2)-NH), 7.60 (d,J=7.8Hz, 1H, trp(2)-CH), 7.58 (d,J=7.8Hz, 1H, trp (1)-CH), 7.427.34 (m,3H, trp (1)-CH, trp(2)-
CH, trp(2)-NvH), 7.1%6.99 (m, 6H, 3 xtrp(1)-CH, 3xtrp(2)-CH), 6.756.63 (m, 1H, ile(2)-NvH), 6.43 (d, J=9.3Hz, 1H,
trp (1)-NvH), 6.25 (d,J=10.1Hz, 1H, ile(1)-N+vH), 5.06 (dd,J=7.5, 3.7Hz, 1H, pro (1)-CvH), 4.924.85 (m, 1H, trp(2)-CvH),
4.76t4.59 (m,2H, pro(2)-CvH, trp(1)-CvH), 4.4%4.29 (m, 1H,N4m(1)-C:HH), 4.23 (t,J=10.5Hz, 1H, ile(1)-CvH), 4.08 4.01
(m, 1H, ile(2)-CvH), 3.93 (d,J=15.4Hz, 1H, (1)-COCHHN), 3.68t3.51 (m,3H, pro (1)-CxHH, pro(2)-CxH>), 3.48 3.26 (m,6H,
pro(1)-CxHH, trp(1)-CHH, N4m(2)-C:Hz, (1)-COCHHN, (2)-COCH2N), 3.6t 3.02 (m, 4H, trp (1)-CHH, trp(2)-CH2, N4m(1)-
C:HH), 2.3742.21 (m, 2H, pro (2)-CsHH, pro(2)-CaHH), 2.031.97 (m, 3H, pro(1)-CsH2, pro(2)-CeHH), 1.8%1.78 (m, 4H,
ile(1)-CH, ile(1)-CH, pro(1)-CeHH, pro(2)-CeHH), 1.73 1.54 (m,2H, pro(1)-CaHH, N4m(2)-C-HH), 1.36 1.06 (m,13H, ile (1)-
CHH, ile(2)-CHH, N4m(1)-C2Hz, NAm(2)-Co2HH, N4m(1)-CsHz, N4m(2)-CsHz, N4m(1)-CsH2, N4m(2)-CaH2), 0.96 0.80 (m,
20H, ile(1)-CHH, ile(2-CHH, 2xile(1)-CHs, 2xile(2)-CHs, N4m(1)-CHs, N4m(2)-CHs). t *C-NMR (125MHz,
acetonitrile-ds, ppm): %= 174.8 (G, (1)-CON), 174.5 (G, (2yCON), 174.1 (G, (1)-CON), 173.1 (G, (2}CON), 172.0 (G, (1)-
CON, (2)-CON), 169.7 (G, (1)-CON, (2)CON), 137.0 (G, trp(1)-Ca), 136.7 (G, trp(2)-Ca), 128.7 (G, trp(2)-Ca), 127.9 (G,
trp (1)-Car), 124.4 (+, trp(2)CH), 123.9 (+, tr{1)-CH), 122.0 (+, trp(2)CH), 121.8 (+, tr1)-CH), 119.6 (+, trp(1)-CH), 119.1 (+,
trp(2)-CH), 119.0 (+, trp(2}CH), 118.9 (+, tr{1)-CH), 112.0 (G, trp(2)-Ca), 111.9 (+, trp(2)CH), 111.8 (+, tr{1)-CH), 110.2
(Cq, trp(1)-Car), 59.4 (+, il€1)-CyH), 57.3 (+, trp(1)-CvH), 57.2 (+, ile(2)CvH), 55.0 (+, prq1)-CyH), 54.7 (+, pro(2)CyH), 53.3
(#, (1)-COCH:N), 51.1 ¢, N4m(1)-C:H2), 50.8 ¢, N4m(2)-C:H2), 50.0 ¢, (2)-COCH:2N), 48.5 ¢, pro(1)-CiH?2), 47.4 ¢, pro(2)-
CHo2), 37.4 (+, ile(2)CH), 35.1 (+, il€1)-CH), 31.7 &, pro(2)-CeH2), 30.3 ¢, N4m(2)-CzH2), 29.0 ¢, N4m(1)-CzH2), 28.9 (4,
pro(1)-CsH?2), 28.1 ¢, trp(2)-CH>2), 27.7 ¢, trp(1)-CH2), 27.0 ¢, N4m(1)-CzH?2), 26.6 ¢, N4m(2)-CsH2), 255 (1, ile(1)-CH2), 25.4
(t, pro(2)-CaH2),22.8 ¢, N4Am(1)-CsH2), 22.6 ¢, N4m(2)-CaH?2), 225 (4, ile(2)-CH2, pro(1)-CaH?2),15.3 (+, il§1)-CHs), 15.0 (+,
ile(2)-CH3), 13.9 (+,N4m(1)-CH3s), 13.8 (+,N4m(2)-CH3s), 10.4 (+, ile(2)CH3), 10.2 (+, il§1)-CH3). ¢ Analytical HPLC (54 95%
acetonitrile + 0.1% TFA in 30min, detection at 218 nm): tree=12.9min (>99%). ¢ MS (m/z, MALDI -TOF): 524[M+H] *,
546[M+Na] *, 562[M+K] *.

cyclo-(L-Phe-D-Pro-N4m-L-Phe) (8h)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
The peptoid monomer N4m was incorporated following GP4 using n-pentylamine (185 pL, 140 mg,
o 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmocD-proline (270 mg, 800umol,
M ! 4.00equiv.) and Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) were coupled following
NW/iQ GP3. Cleavage was performed according to GP5. The crude linear precursor (53.7mg, 100umol,
° on 1.00equiv.) was cyclized following GP6. After purification via preparative reversed phase HPLC
H) (5t 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorless
solid (25.2 mg, 48.6umol, 39% over 10 steps).

The NMR spectra contain multiple signal sets. Chemical shifts of the most prominent isomer are given. H-NMR
(500MHz, acetonitrile -ds, ppm): = 8.698.48 (m, 1H, pheNvH), 7.927.81 (m, 1H, pheNvH), 7.63 7.29 (m, 10H 10x phe-
CH), 5.034.86 (m, 1H, pheCvH), 4.834.69 (m, 1H,pro-CsH), 4.144.09 (m, 1H, pheCsH), 4.023.92 (m, 1H, COCHHN),
3.9%3.81 (m, 1H,N4m-C:HH), 3.79%3.68 (m, 3H, pro-CyH2, COCHHN), 3.3%3.31 (m, 1H, pheCHH), 3.26t3.16 (m, 1H,
phe-CHH), 2.982.89 (m, 2H, pheCH2), 2.8%42.67 (m, 1H,N4m-C:HH), 2.60i 2.48 (m, 1H, pro-CsHH), 2.3%2.17 (m, 2H,
pro-CsHH, pro-CaHH), 208t 2.00 (m,1H, pro-CaHH), 1.741.61 (m, 2H,N4m-CzH2), 1.5 1.45 (m,2H, N4m-C4H2), 1.46
1.38 (m, 2H,N4m-CsH2), 1.11 (t,J=7.2Hz, 3H, N4m-CHs).  3C-NMR (125MHz, acetonitril e-ds, ppm): = 173.0 (G, CON),



172.8 (G, CON), 168.2 (G, 2% CON), 139.6 (G, phe-Ca), 137.7 (G, phe-Ca), 130.8 (+, Z phe-CH), 130.7 (+, 2x phe-CH),
129.6 (+, 2 phe-CH), 128.8 (+, 2x phe-CH), 127.9 (+, pheCH), 127.0 (+, pheCH), 65.3 (+, pra-CvH), 57.2 (+ phe-CvH), 51.8
(+, phe-CvH), 50.2 ¢, 2C, COCH2N, N4m-C:H2), 47.3 ¢, pro-CiH>2), 38.2 ¢, phe-CH2), 38.1 ¢, phe-CH2), 29.8 ¢, NAm-CzH2),
27.1 ¢, NAm-CsH2), 26.7 ¢, pro-CeH?2), 23.1 ¢, NAm-CsH2), 23.0 ¢, pro-CaH2), 14.3 (+,N4m-CH3). + Analytical HPLC (5t
95% acetonitrile + 0.1% TFA in 30min, detection at 218 nm): tret=13.0min (>99%).¢ MS (m/z, MALDI -TOF): 519[M+H] *,
541[M+Na] *, 557[M+K] .

cyclo-(L-Phe-D-Pro-N4m-L-Trp) (8i)

Fmoc-L-tryptophan (341 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
The peptoid monomer N4m was incorporated following GP4 using n-pentylamine (185 pL,

W o 140mg, 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmocD-proline (270 mg,

N 800umol, 4.00equiv.) and Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) were coupled
HN jHVNT(TQ following GP3. Cleavage was performed according to GP5. The crude linear precursor (57.7mg,
0 oH 100pumol, 1.00 equiv.) was cyclized following GP6. After purification via preparative reversed
(H phase HPLC (5t 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated
as colorless solid (20.4mg, 36.6umol, 18% over 10 steps).

The NMR spectra contain mulUBD x O1 wUBT OEOwUI OUBw" T 1 OPEEQwWUT DI OUwWOT wOT 1

represented in about three times the amount of isomer ? gl Y4 sNBIRu (500MHz, acetonitrile -ds, ppm): % =9.55 (s, 1H,
trp (1)-NH), 9.409.34 (m, 1H trp(2)-NH), 7.65 (d, J=6.8Hz, 1H, phe(1)-NvH), 762t 7.48 (m, 3H, trp(1)-CH, trp(2)-CH,
trp(2)-NvH), 7.437.30 (m, 4H, 2 xtrp (1)-CH, 2x trp(2)-CH), 7.2 7.17 (m, 8H, 3 x phe(1)-CH, 3 x phe(2)-CH, trp(1)-NvH,
phe(2)-NvH), 7.147.08 (m, 6H, 2 xphe(1)-CH, 2 x phe(2)-CH, trp(1)-CH, trp(2)-CH), 7.04 (t,J=7.5Hz, 2H, trp (1)-CH,
trp(2)-CH), 4.78 4.68 (m,2H, phe(1)-CvH, phe(2)-CvH), 4.66 (dd,J=8.7, 3.6Hz, 1H, pro(1)-CvH), 4.48 (dd,J=8.3, 5.7Hz,

1H, pro(2)-CvH), 4.39 (dd,J=8.9, 6.1Hz, 1H, trp (2)-CvH), 4.29%4.20 (m, 1H, trp (1)-CvH), 4.19%44.14 (m, 1H,(2)-COCHHN ),
4.04 (d,J=17.1Hz, 1H, (1)-COCHHN), 3.91 (d, J=17.1Hz, 1H, (1)-COCHHN), 3.53t 3.45 (m, 1H,N4m(1)-C:HH), 3.42t3.16
(m, 10H, pro (1)-CiHz, pro(2)-CiHo, trp(1)-CHz2, trp(2)-CH2, N4m(2)-C:HH, (2)-COCHHN), 3.16 3.07 (m, 1H, phe(2}CHH),

3.052.99 (m, 1H, phe(2)CHH), 2.9% 2.82 (m, 3H, phg1)-CH2, N4m(1)-C:HH), 2.74 2.65 (m, 1H, N4m(2)-C:HH), 2.014 1.88
(m, 2H, pro(1)-C¢HH, pro(2)-CsHH), 1.861.73 (m, 2H, pro(1)-CsHH, pro(2)-CeHH, N4m(1)-CzHH), 1.714#1.65 (m, 1H,
pro(1)-CeHH), 1.621.51 (m, 2H, pro(1)-CeHH, N4m(1)-CzHH), 1.4% 1.40 (m, 2H pro(2)-CaH?2), 1.341.26 (m,4H, N4m(2)-
C2Hz, N4m(1)-CsHH, N4m(1)-CsHH), 1.26t1.11 (m,4H, N4m(2)-CsHH, N4m(1)-CsHH, N4m(1)-CsHH, N4m(2)-CsHH), 0.93

0.89 (n, 5H, N4m(2)-CsHH, N4m(2)-C4HH, N4m(1)-CHs), 0.76 (t, J=7.1Hz, 3H, N4m(2)-CHs).  3C-NMR (125MHz,

acetonitril e-ds, ppm): 1 =173.8 (G, (2}CON), 173.7 (G, (1)-CON), 171.9 (G, (1)-CON), 169.8 (G, (1)-CON), 169.2 (G, (1)-
CON), 169.1 (G, (2}-CON), 168.9 (G, (2}-CON), 167.7 (G, (2)-CON), 137.4 (G, phe(1)-Ca), 137.3 (G, phe(2)-Car), 137.2 (G,
trp (1)-Car), 135.1 (G, trp(2)-Car), 131.1 (G, trp(2)-Car), 130.6 (+, X phe(2)-CH), 130.3 (+, 2 phe(1)-CH), 129.8(+, 2x phe(2)-
CH), 129.4 (+2 x phe(1)-CH), 128.7 (G, trp(1)-Ca), 128.1 (+, phe(3)CH), 1279 (+, phe(2)-CH), 126.6 (+, trp(1)-CH), 124.8 (+,
trp(2)-CH), 122.6 (+, tr{1)-CH), 122.2 (+, trp(2)CH), 120.2 (+, trg1)-CH), 119.7 (+, trp(2)CH), 119.2 (+, trg1)-CH), 118.9 (+,
trp(2)-CH), 112.5 (+, tr{1)-CH), 112.3 (+, trp@)-CH), 111.3 (G, trp(2)-Car), 107.3 (G, trp(1)-Ca), 57.9 (+, prq1)-CvH), 57.4(+,
pro(2)-CvH), 55.0 (+, phe(2)CvH), 54.5 (+,trp(1)-CvH), 54.2 (+,phe(1)-CvH), 53.8(+, trp(2)-CvH), 50.2(%, (2)-COCH:N), 50.0
(#, pro(1)-CH2), 49.6(t, pro(2)-CHz), 49.5 ¢, (1)-COCH:2N), 48.3(t, N4m(2)-C:H2), 48.1 ¢, N4m(1)-C:H2), 38.5 ¢, phe(1)-
CH3>), 37.8(t, phe(2)-CH2), 29.8 ¢, pro(1)-CsH2), 29.7(t, pro(2)-CsH2), 29.3 ¢, N4m(1)-CsH?2), 29.2 ¢, N4m(2)-CsH?2), 29.0 ¢,
pro(1)-CaH32), 28.1(t, pro(2)-CeH2), 27.6 ¢, trp(1)-CH2), 27.5(%, trp(2)-CH>2), 25.5 ¢, N4m(2)-CzH?2), 25.0 ¢, N4m(1)-CzH?2),
23.1 ¢, N4m(1)-CH2), 22.9 ¢, N4m(2)-CaH2), 14.3 (+,N4m(1)-CHs), 14.2 (+,N4m(2)-CH3). ¢ Analytical HPLC (5t95%
acetonitrile + 0.1% TFA in 30min, detection at 218 nm): tret=11.0min (>99%).¢ MS (m/z, MALDI -TOF): 558[M+H] *.

cyclo-(Nch-D-Pro-N1lal-L-Phe) (9a)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
The peptoid monomer N1lal was incorporated following GP4 using allylamine (120 pL, 91.4mg,
2 o 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmocD-proline (270 mg, 800pmol,
WN/Y 4.00equiv.) was coupled following GP3. The peptoid monomer Nch was incorporated following
I/NT(D GP4 using cyclohexylamine (184 pL, 159 mg, 1.60mmol, 8.00equiv.) as submonomer. Cleavage was
° ﬁ H performed according to GP5. The crude linear precursor (49.7mg, 100umol, 1.00 equiv.) was
\ © cyclized following GP6. After purification via preparative reversed phase HPLC (5t 95% acetonitrile

in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorlesssolid (24.7 mg, 51.4umol, 50% over 10 steps).

H-NMR (500MHz, acetonitrile -ds, ppm): = 7.3@ 7.07 (m, 5H, 5% phe-CaH), 6.67 (d,J=10.3Hz, 1H, phe-NvH), 5.745.60
(m, 1H, N1al-CH), 5.15 (d,J=10.3Hz, 1H, N1al-CsHH), 5.07 (d,J=17.2Hz, 1H, N1al-CsHH), 5.02 4.92 (m, 1H, pheCvH),
4.47 (d,J=15.3Hz, 1H, Nlal-CiHH), 4.424.36 (m, 1H, pro-CvH), 4.344.25 (m, 1H, Nch-CH), 3.83 (d,J=18.3Hz, 1H,
COCHHN), 3.74¢3.61 (m, 2H, COCHHN, COCH HN), 3.523.44 (m, 1H, pro-CHH), 3.30t3.09 (m, 4H, pheCsHH, pro-
CsHH, COCHHN, N1lal-CiHH), 2.882.80 (m, 1H, phe CoHH), 2.32 2.23 (m, 1H, pro-CsHH), 2.09% 2.02 (m, 1H, pro-CaHH),
1.9%1.79 (m, 3H, pro-C¢HH, pro-CaHH, Nch-CHHCH), 1.79t 1.71 (m, 2H, 2x Nch-CHH), 1.65t 1.53 (m, 2H,Nch-CHH, Nch-
CHHCH), 1.36¢1.26 (m,3H, 2 x Nch-CHH, Nch-CHHCH), 1.251.17 (m, 1H,Nch-CHHCH), 1.12 1.01 (m, 1H,Nch-CHH).
+ BC-NMR (125MHz, acetonitrile -ds, ppm): %= 173.1 (G, CON), 171.2 (G, CON), 170.2 (G, CON), 166.6 (G, CON), 139.7
(Cq, phe-Car), 133.4 (+N1al-CH), 130.8 (+,2 x phe-CH), 128.8 (+, 2x phe-CH), 127.0 (+, pheCH), 118.3 ¢, N1lal-CsH2), 64.6
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(+, pro-CvH), 55.7 (+,Nch-CH), 53.0 (+, pheCvH), 52.6 ¢, Nlal-CiH2), 50.9 ¢, COCH:N), 46.4 ¢, pro-CH2), 45.8 ¢,
COCH:2N), 38.6 ¢, phe-CyH2), 31.2 ¢, Nch-CH2CH), 30.5 ¢, Nch-CH2CH), 27.8 ¢, pro-CsH2), 26.7 ¢, Nch-CH>2), 26.6 ¢,
Nch-CHz), 26.4 ¢, Nch-CH?2), 26.0 ¢, pro-CaH2). ¢+ Analytical HPLC (5t 95% acetonitrile + 0.1% TFA in 30min, detection at
218nm): tret=13.1min (98%).+ MS (m/z, MALDI -TOF): 482[M+H] *, 504[M+Na] *, 520[M+K] *.

cyclo-(Nch-D-Pro-N3mo-L-Trp) (9b)

Fmoc-L-tryptophan (341 mg, 800umol, 4.00equiv.) was immobilized following GP1. The peptoid
Q monomer N3mo was incorporated following GP4 using 3-methoxypropylamine (164 pL, 143 mg,

i o 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmocD-proline (270 mg, 800umol,
Q]/\)LN/Y 4.00equiv.) was coupled following GP3. The peptoid monomer Nch was incorporated following
A GP4 using cyclohexylamine (184 pL, 159 mg, 1.60mmol, 8.00equiv.) as submonomer. Cleavage
° H was performed according to GP5. The crude linear precursor (57.0mg, 100umol, 1.00 equiv.) was
J) ° cyclized following GP6. After purification via preparative reversed-phase HPLC (5 95%
acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorless oll
(13.8mg, 25.0pumol, 14% over 10 steps).

H-NMR (500MHz, acetonitrile -ds, ppm): 1=9.04 (s, 1H, trpN«H), 7.60 (d,J=7.9Hz, 1H, trp -CaH), 7.34 (d,J=8.1Hz, 1H,

trp-CaH), 7.1%4 6.98 (m, 3H, 3x trp-CaH), 6.66 (d,J=10.1Hz, 1H, trp-NvH), 5.10:4.94 (m, 1H, trp-CvH), 4.3%4.21 (m, 2H,
pro-CvH, Nch-CH), 3.80 (d,J=18.2Hz, 1H, COCHHN), 3.73t3.65 (m, 2H, COCHHN, COCH HN), 3.55 3.49 (m, 1H,N3mo-
CiHH), 3.4% 3.42 (m, 1H, pro-CHH), 3.3#3.31 (m, 2H, trp-CeHH, COCHHN), 3.30t 3.25 (m, 2H,N3mo-CsH2), 3.24 (s, 3H,
N3mo-CHs), 3.2%3.15 (m, 1H, pro-CxHH), 3.032.95 (m, 1H, trp-CsHH), 2.6%2.54 (m, 1H,N3mo-C:HH), 2.242.17 (m, 1H,
pro-CeHH), 2.08t1.99 (m, 1H, pro-CaHH), 1.9141.81 (m, 3H, pro-C¢HH, pro-CaHH, Nch-CHHCH), 1.78t1.71 (m, 2H,
2 xNch-CHH), 1.641.51 (m, 4H,Nch-CHH, Nch-CHHCH, N3mo-CzH>), 1.3@ 1.26 (m, 3H, 2x Nch-CHH, Nch-CHHCH),

1.221.13 (m, 1H,Nch-CHHCH), 1.1t 1.00 (m, 1H,Nch-CHH). { *C-NMR (125MHz, acetonitrile -ds, ppm): 1 =173.1 (G,
CON), 171.1 (G,, CON), 170.4 (G, CON), 167.1 (G, CON), 137.1 (G, trp-Car), 129.1 (G, trp-Car), 124.8 (+, trpCarH), 122.1 (+,
trp-CarH), 119.6 (+, trpCaH), 119.5 (+, trpCaH), 112.3 (+, trpCaH), 112.1 (G, trp-Ca), 70.8 ¢, N3mo-CsH2), 64.8 (+, pro
CvH), 58.6 (+,N3mo-CH3s), 55.6 (+,Nch-CH), 52.5 (+, trp-CvH), 52.3 ¢, COCH:2N), 48.1 ¢, N3mo-CiH>2), 46.3 ¢, pro-CsH2),
459 ¢, COCH2N), 31.3 ¢, Nch-CH2CH), 30.6 ¢, Nch-CH2CH), 28.0 ¢, trp-CsH2), 27.6 ¢, pro-CsH2), 26.7 ¢, N3mo-CzH?2),
26.4 ¢, 3C, 3xNch-CH2), 26.0 ¢, pro-CaH2).  Analytical HPLC (5t 95% acetonitrile + 0.1% TFA in 30min, detection at
218nm): tret=12.6 min (92%).+ MS (m/z, MALDI -TOF): 552[M+H] *, 574[M+Na] *, 590[M+K] *.

cyclo-(N1ay-D-Pro-N1ph-L-Trp) (9c)
Fmoc-L-tryptophan (341 mg, 800pumol, 4.00 equiv.) was immobilized in accordance with GP1.

=

/ The peptoid monomer N1ph was incorporated following GP4 using benzylamine (158 pL,

/\f 117mg, 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmocD-proline (270 mg,

Tﬁ} 800umol, 4.00equiv.) was coupled following GP3. The peptoid monomer Nlay was

incorporated following GP4 using propargylamine (102 pL, 88.1 mg, 1.60mmol, 8.00 equiv.) as

submonomer. Cleavage was performed according to GP5. The crude linear precursor (54.4mg,

100pmol, 1.00 equiv.) was cyclized following GP®6. After purification via preparative reversed

phase HPLC (5t 95% acetonitrile in water wi th 0.1% TFA in 45min), the macrocycle was isolated as colorless solid (14.5ng,
27.6umol, 18% over 10 steps).

H-NMR (500MHz acetonitrile -ds, ppm): % = 9.08 (s, 1H, trpNH), 7.63 (d,J=7.9 Hz, 1H, trp-CH), 7.387.23 (m, 4H,
4 xN1ph-CH), 7.186.99 (m,5H, 4 xtrp-CH, N1ph-CH), 6.48 (d,J=10.2Hz, 1H, trp -NvH), 5.06 (q,J=8.0Hz, 1H, trp -CvH),
4.97 (d, J=17.6Hz, 1H, Nlay-CiHH), 4.87 (d, J=15.2Hz, 1H, COCHHN), 4.47 (t, J=9.2Hz, 1H, pro-CvH), 4.02 (d,
J=17.9Hz, 1H, N1ph-CHH), 3.90 (d,J=17.7Hz, 1H, N1ph-CHH), 3.87 (d,J=15.3Hz 1H, COCHHN), 3.75 (d,J=18.8Hz,
1H, COCHHN), 3.65 (dd, J=17.6, 2.6Hz, 1H, Nlay-C:HH), 3.43 (t,J=8.9Hz, 1H, pro-CyHH), 3.32 3.20 (m, 3H, proCHH,
trp-CHH, COCHHN), 2.83 (dd, J=14.6, 7.6Hz, 1H, trp-CHH), 2.49 (s, 1HN1ay-CH), 2.38 2.29 (m, 1H, pro-CeHH), 2.0%
2.03 (m, 1H, pro-CaHH), 1.90t1.83 (m, 2H, pro-C¢HH, pro-CaHH). ¢ 3C-NMR (125MHz, acetonitrile -ds, ppm): % =173.3
(Cq, CON), 170.6 (G;, CON), 170.2 (G, CON), 167.0 (G, CON), 138.3 (G, Ca), 137.1 (G, Ca), 129.6 (+, Z N1ph-CH), 128.9
(Cq, trp-Car), 128.7 (+, 2 N1ph-CH), 128.4 (+,N1ph-CH), 124.9 (+, trp-CaH), 122.1 (+, trpCarH), 119.7 (+, trpCaH), 119.5 (+,
trp-CaH), 112.2 (+, trpCaH), 111.9 (G, trp-Ca), 80.0 (G, Nlay-CCH), 73.4 (+,Nlay-CH), 64.4 (+, proCvH), 53.0 ¢,
COCH:2N), 52.0 ¢, COCH2N), 51.5 (+, trp-CsH), 48.6 ¢, N1ph-CH2), 46.5 ¢, pro-CH>2), 38.0 ¢, Nlay-CH2), 27.7 ¢, trp-CH>2),
27.6 ¢, pro-CsH2), 25.9 ¢, pro-CaH2). ¢+ Analytical HPLC (5t 95% acetonitrile +0.1% TFA in 30min, detection at 218 nm):
tret=14.1min (96%).¢ MS (m/z, MALDI -TOF): 505[M+H] *, 527[M+Na] *, 543[M+K] *.

cyclo-(N1ph-D-Pro-Nlay-L-Phe) (9d)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00 equiv.) was immobilized in accordance with GP1.
(© The peptoid monomer Nlay was incorporated following GP4 using propargylamine (102 pL,
WN 88.1mg, 1.60mmol, 8.00 equiv.) as submonomer. Subsequently, Fmoeb-proline (270 mg, 800 umol,
H N 4.00equiv.) was coupled following GP3. The peptoid monomer N1ph was incorporated following
O)\/N GP4 using benzylamine (158 pL, 117 mg, 1.60mmol, 8.00 equiv.) as submonomer. Cleavage was

/ oM performed according to GP5. The crude linear precursor (50.5mg, 100umol, 1.00 equiv.) was

Z
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cyclized following GP6 and deprotected in accordance with GP7. After purification via preparative reversed phase HPLC
(51 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorless solid (8.20ng, 16.9umol,
15% over 10 steps).

H-NMR (500MHz, acetonitrile-ds, ppm): %= 7.38 7.14 (m, 10H, 5% phe-CH, 5x N1ph-CH), 6.81 (d,J=10.2Hz, 1H, phe-
NvH), 5.47 (d,J=15.4Hz, 1H, COCHHN), 5.14 (q,J=8.7 Hz, 1H, phe-CvH), 4.5%4.32 (m, 2H, pro-CvH, N1lay-C:HH), 3.90t

3.74 (m, 4H, COCHHN, COCHHN, N1lay-C:HH, N1ph-CHH), 3.69 (d,J=17.9Hz, 1H, N1ph-CHH), 3.52 (d,J=18.9Hz,

1H, COCHHN), 3.36t3.25 (m, 2H, pheCHH, pro-CHH), 3.223.13 (m, 1H, pro-CHH), 2.82 (dd,J=13.6, 9.2Hz, 1H, phe-
CHH), 2.55 (s, 1H,N1ay-CH), 2.3%2.24 (m, 1H, pro-C¢HH), 2.06t2.00 (m, 1H, pro-CaHH), 1.8%41.79 (m, 2H, pro-CsHH,
pro-CeHH). ¢ 3C-NMR (125MHz, acetonitrile-ds, ppm): % =173.0 (G, CON), 170.9 (G, CON), 170.4 (G, CON), 166.7 (G,
CON), 139.5 (G;, Ca), 138.7 (G, Ca), 130.7 (+, X CarH), 129.4 (+, 2x CarH), 128.9 (+, 2x CarH), 128.6 (+, 2x CarH), 128.1 (+,
CaH), 127.1 (+CaH), 80.1 (G, N1lay-CCH), 73.5 (+,N1ay-CCH), 64.0 (+, proCvH), 52.6 ¢ ,COCH2N), 52.4 § ,COCH:2N), 52.0
(+, phe-CvH), 49.6 ¢, N1ph-CH2), 46.5 ¢, pro-CGH2), 39.6 ¢, Nlay-CiH?2), 38.5¢, phe-CH>2), 27.5 ¢, pro-CsH?2), 25.9 ¢, pro-
CaH2). t Analytical HPLC (5195% acetonitrile + 0.1% TFA in 10 min, detection at 218 nm): tret=6.208min (>99%).
4 MS (m/z, MALDI -TOF): 487[M+H] *, 499[M+Na] *, 508 [M+K]".

cyclo-(N1py-D-Pro-N1ph-L-Phe) (9e)

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.

| The peptoid monomer N1ph was incorporated following GP4 using benzylamine (158 uL, 117 mg,
o 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmocD-proline (270 mg, 800pmol,

mﬁLNAﬂf 4.00equiv.) was coupled following GP3. The peptoid monomer N1py was incorporated following
o 71/*3 GP4 using 3-pyridylmethylamine (168 pL, 173mg, 1.60mmol, 8.00equiv.) as submonomer.
o Cleavage was performed according to GP5. The crude linear precursor (55.7mg, 100pmol,
@2 1.00equiv.) was cyclized following GP6. After purification via preparative reversed phase HPLC
(51 95% acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as cobrless solid

(9.95mg, 18.4pmol, 15% over 10 steps).

H-NMR (500MHz, acetonitrile -ds, ppm): =8.77 (s, LHN1py-CCHN), 8.66 (d,J=5.5Hz, 1H, N1py-NCH), 8.41 (dt,J=8.4,
1.6Hz, 1H, N1py-NCHC H), 7.90 (dd,J=8.1, 5.7Hz, 1H, N1py-CHC), 7.3%7.15(m, 10H, 5% phe-CH, 5 x N1ph-CH), 6.66
(d, J=10.3Hz, 1H, phe-NvH), 5.145.05 (m, 3H, pheCvH, 2x COCHHN), 4.53t4.45 (m, 1H, pro-CvH), 4.36 (d,J=16.1Hz,

1H, COCHHN), 4.00 (d,J=17.6Hz, 1H, N1ph-CHH), 3.95 (d,J=15.2Hz, 1H, COCHHN), 3.84 (d,J=18.0Hz, 1H, N1ph-

CHH), 3.69 (d,J=18.8Hz, 1H, N1py-CHH), 3.39% 3.30 (m, 1H, pro-CxHH), 3.23 3.13 (m, 3H, pheCHH, pro-C:HH, N1py-
CHH), 2.70 (dd,J=13.9, 9.9z, 1H, phe-CHH), 2.3%2.30 (m, 1H, pro-CsHH), 2.092.01 (m, 1H, pro-CeHH), 1.89%1.82 (m,
2H, pro-CeHH, pro-CaHH). + *C-NMR (125MHz, acetonitrile -ds, ppm): % = 173.3 (G, CON), 171.9 (G, CON), 170.2 (G,

CON), 166.8 (G, CON), 146.0 (+,N1py-CCa«HN), 142.5 (+,N1py-NCaH), 141.6 (+,N1py-NCH CaH), 139.4 (G, C«), 139.1
(Cq, Car), 138.2 (G, Car), 130.7 (+, 2 CaH), 129.8 (+, 2 CaH), 128.9 (+, 2x CaH), 128.8 (+, 2x CaH), 128.6 (+CaH), 127.4 (+,
CaH), 127.2 (+N1py-CaHC), 64.4 (+, proCvH), 53.2 §, COCH2N), 52.1 (+, pheCvH), 51.6 ¢, N1py-CHz), 51.4 ¢, N1ph-

CH2), 51.3 ¢, COCH2N), 46.4 ¢, pro-CH2), 38.1 ¢, phe-CH2), 27.7 ¢, pro-CeH2), 26.0 ¢, pro-CeH?2). ¢ Analytical HPLC (5t

95% acetonitrile + 0.1% TFA in 30min, detection at 218 nm): tret=11.4min (93%). ¢+ MS (m/z, MALDI -TOF): 540[M+H] *,

562[M+Na] *, 578[M+K] *.

cyclo-(N1py-D-Pro-N3m-L-Trp) (9f)

N Fmoc-L-tryptophan (341 mg, 800pumol, 4.00equiv.) was immobilized in accordance with GP1.
o (QJ The peptoid monomer N3m was incorporated following GP4 using n-butylamine (158 pL,
o 117mg, 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmoeD-proline (270 mg,
%NT 800pumol, 4.00equiv.) was coupled following GP3. The peptoid monomer N1lpy was
O)VNT(}} incorporated following GP4 using 3-pyridylmethylamine (168 pL, 173mg, 1.60mmol,
o 8.00equiv.) as submonomer. Cleavage was performed according to GP5. The crude linear
)) precursor (56.2mg, 100umol, 1.00 equiv.) was cyclized following GP6. After purification via
preparative reversed phase HPLC (5t95% acetonitrile in water with 0.1% TFA in 45 min), the

macrocycle was isolated as colorless solid £7.6mg, 32.2umol, 28% over 10 steps).

H-NMR (500MHz, acetonitrile -ds, ppm): n=9.14 (s, 1H, tyrNH), 8.73 (s, 1HN1py-CCHN), 8.64 (d,J=5.6 Hz, 1H, N1py-
CHCHN), 8.35 (d, J=8.1Hz, 1H, N1py-CCHCH), 7.85 (dd, J=8.1, 5.6Hz, 1H, N1py-CHCHCH), 7.59 (d, J=8.0Hz, 1H,

trp-CH), 7.35 (d,J=8.1Hz, 1H, trp -CH), 7.1 6.99 (m, 3H, 3x trp-CH), 6.61 (d,J=10.2Hz, 1H, trp-NvH), 5.235.20 (m, 1H,
trp-CvH), 5.18 (d,J= 15.9Hz, 1H, COCHHN), 4.36t 4.24 (m, 2H, pro-CyH, COCHHN), 4.00 (d,J=18.0Hz, 1H, N1py-CHH),

3.80 (d,J=18.0Hz, 1H, N1py-CHH), 3.7%3.61 (m, 2H, COCHHN, N3m-CiHH), 3.38t3.29 (m, 3H, pro-CsHH, trp -CHH,
COCHHN), 3.243.14 (m, 1H, pro-CsHH), 3.04 (dd,J=14.6, 7.8Hz, 1H, trp-CHH), 2.4G 2.32 (m, 1H,N3m-C:HH), 2.2&

2.21 (m, 1H, pro-CsHH), 2.06t 2.01 (m, 1H, pro-CaHH), 1.8741.77 (m, 2H, pro-CsHH, pro-CaHH), 1.341.29 (m, 2H,N3m-
C2H2), 1.281.15 (m, 2H,N3m-CsH>), 0.88 (t,J=7.3Hz, 3H, N3m-CH3s). { 3C-NMR (125MHz, acetonitrile -ds, ppm): y=172.7
(Cq, CON), 172.2 (G;, CON), 170.1 (G, CON), 167.4 (G, CON), 145.5 (+,N1py-CaH), 142.7 (+N1py-CaH), 141.8 (+N1py-
CaH), 139.2 (G, N1py-Ca), 137.1 (G, trp-Car), 129.0 (G, trp-Car), 127.3 (+N1py-CaH), 124.8 (+, trpCaH), 122.2 (+, trpCaH),
119.6 (+, trpCaH), 119.4 (+, trpCaH), 112.2 (+, trpCaH), 111.9 (G, trp-Ca), 64.5 (+, proCvH), 51.8 (+, trp-CvH), 51.6 ¢,



COCH:2N), 51.3 ¢, COCH2N), 51.2 ¢, N1py-CH2), 50.0 ¢, N3m-C:H>2), 46.4 ¢, pro-CsHz2), 29.4 ¢, N3m-C2H2), 27.6 ¢, trp-
CH2), 27.5 ¢, pro-CeH?2), 25.9 ¢, pro-CaH2), 20.7 ¢, N3m-CsH?2), 14.2 (+ N3m-CHs). ¢ Analytical HPLC (5t 95% acetonitrile
+ 0.1% TFA in 30min, detection at 218 nm): tret=108 min (97%). ¢ MS (m/z, MALDI -TOF): 545[M+H] *, 567[M+Na] *,
583[M+K]*.

cyclo-(N3m-D-Pro-N1lal-L-Trp) (9g)

Fmoc-L-tryptophan (341 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
H/ The peptoid monomer Nlal was incorporated following GP4 using allylamine (120 pL, 91.4mg,
W 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmoeD-proline (270 mg, 800umol,
4.00equiv.) was coupled following GP3. The peptoid monomer N3m was incorporated following
GP4 using n-butylamine (158 pL, 117 mg, 1.60mmol, 8.00equiv.) as submonomer. Cleavage was
‘ o] H performed according to GP5. The crude linear precursor (512 mg, 100umol, 1.00 equiv.) was
cyclized following GP6. After purification via preparative reversed phase HPLC (5 95%
acetonitrile in water with 0.1% TFA in 45 min), the macrocycle was isolated as colorles solid (220 mg, 44.6 umol, 34%
over 10 steps).

H-NMR (500MHz, acetonitrile -ds, ppm): %1=9.08 (s, 1H,trpNH), 7.61 (d,J=7.9Hz, 1H, trp -CaH), 7.35 (d,J=8.2Hz, 1H,

trp-CaH), 7.127.05 (m, 2H, 2x trp-CaH), 7.046.99 (m, 1H, trp-CaH), 6.56 (d,J=10.1Hz, 1H, trp-NvH), 5.6%5.55 (m, 1H,
N1al-CH), 5.135.01 (m, 2H,N1al-CsHH, trp -CvH), 4.95 (d,J=17.3Hz, 1H, N1lal-CsHH), 4.37 (t,J=9.3Hz, 1H, pro-CvH),

4.24 (d, J=15.5Hz, 1H, Nlal-CiHH), 4.06t3.97 (m, 1H, N3me-CiHH), 3.84 (d, J=17.9Hz, 1H, COCHHN), 3.76 (d,

J=17.9Hz, 1H, COCHHN), 3.68 (d, J=18.7Hz, 1H, COCHHN), 3.43¢3.37 (m, 1H, pro-CsHH), 3.31 (dd, J=14.5, 6.2Hz,

1H, trp-CyHH), 3.27%3.17 (m, 2H, pro-CHH, COCHHN), 3.042.93 (m, 2H, trp-CoHH, N1lal-C:HH), 2.792.73 (n, 1H,

N3me-CiHH), 2.322.22 (m, 1H, pro-CeHH), 2.10t2.01 (m, 1H, pro-CaHH), 1.90t 1.79 (m, 2H, pro-CsHH, pro-CaHH), 1.5¢

1.40 (m, 2H, N3me-Cz2H2), 1.3%#1.24 (m, 2H, N3me-CzH2), 0.90 (t,J=7.4Hz, 3H, N3me-CHs). + ¥C-NMR (125MHz,

acetonitrile-ds, ppm): 1 =173.0 (G, CON), 170.6 (G, CON), 170.5 (G, CON), 167.0 (G, CON), 137.1 (G, trp-C«), 133.4 (+,
N1al-CH), 129.2 (G, trp-Ca), 124.9 (+, trpCaH), 122.1 (+, trpCaH), 119.6 (+, trp-CaH), 119.4 (+, trpCaH), 117.9 ¢, N1al-
CsH2), 112.2 (G, trp-Car), 112.1 (+, trpCaH), 64.3 (+, proCvH), 52.2 ¢, N1al-CiH2), 51.9 (+, trpCvH), 51.3 ¢, COCH:2N), 50.0
(#, COCH2N), 49.5 ¢, N3me-C:H2), 46.4 ¢, pro-CaH?2), 30.3 ¢, N3me-CzH32), 27.7 ¢, pro-CsHz2), 27.6 ¢, trp-CeH2), 26.0 ¢,

pro-CaH2), 20.8 ¢, N3me-CsH2), 14.2 (+,N3me-CHs). ¢ Analytical HPLC (5t95% acetonitrile + 0.1% TFA in 30min,

detection at 218nm): tret =123 min (93%).¢ MS (m/z, MALDI -TOF): 494[M+H] *, 516[M+Na] *, 532[M+K] *.

cyclo-(N3m-D-Pro-Nlay-L-Trp) (9h)

Fmoc-L-tryptophan (341 mg, 800pumol, 4.00 equiv.) was immobilized in accordance with GP1.

H/ The peptoid monomer Nlay was incorporated following GP4 using propargylamine (102 pL,

W 88.1mg, 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmoeD-proline (270 mg,

800pumol, 4.00 equiv.) was coupled following GP3. The peptoid monomer N3m was incorporated

following GP4 using n-butylamine (158 pL, 117 mg, 1.60mmol, 8.00 equiv.) as submonomer.

/ Cleavage was performed according to GP5. The crude linear precursor (51.1mg, 100umol,

1.00equiv.) was cyclized following GP6. After purification via preparative reversed phase HPLC

(5t 95% acetonitrile in water wi th 0.1% TFA in 45min), the macrocycle was isolated as colorless solid (10.6ng, 21.5umol,
20% over 10 steps).

H-NMR (500MHz, acetonitrile -ds, ppm): 1= 9.05 (s, 1H, trpNH), 7.63 (d,J=7.8Hz, 1H, trp -CH), 7.35 (dt,J=8.1, 1.0Hz,
1H, trp-CH), 7.127.06 (m, 2H, 2xtrp-CH), 7.03 (ddd, J=7.9, 6.9, 1.(Hz, 1H, trp-CH), 6.66 (d,J=10.1Hz, 1H, trp -NvH),
5.01 (q,J=7.7Hz, 1H, trp-CvH), 4.44 4.36 (m, 1H, pro-CvH), 4.21 (d,J=17.4Hz, 1H, Nlay-C:HH), 4.05t3.96 (m, 1H,N3m-
CiHH), 3.8#3.70 (m,3H, COCHHN, COCH:N), 3.60 (d,J=17.5Hz, 1H, Nl1ay-C:HH), 3.51 (d,J=18.8Hz, 1H, COCHHN),
3.433.37 (m, 1H, proCHH), 3.34 (dd, J=14.6, 6.4Hz, 1H, trp-CHH), 3.233.21 (m, 1H, pro-C;HH), 2.93 (dd, J=14.5,
7.2Hz, 1H, trp-CHH), 2.842.69 (m, 1H,N3m-C:HH), 2.46 (s, 1H,Nlay-CH), 2.3%2.22 (m, 1H, pro-CeHH), 2.12t2.02 (m,
1H, pro-CaHH), 1.9141.76 (m, 2H, pro-CeHH, pro-CaHH), 1.4%1.39 (m, 2H,N3m-CzH>), 1.3% 1.20 (m, 2H,N3m-CzH>), 0.89
(t, J=7.4Hz, 3H, N3m-CHs). { 3C-NMR (125MHz, acetonitrile -ds, ppm): = 173.40(G, CON), 170.7 (G, CON), 170.4 (G,
CON), 166.8 (G, CON), 137.1 (G, trp-Ca), 129.0 (G, trp-Ca), 124.8 (+, trpCarH), 122.1 (+, trfCarH), 119.6 (+, trpCaH), 119.4
(+, trp-CaH), 112.3 (G, trp-Ca), 112.2 (+, trpCaH), 80.1 (G, Nlay-CCH), 73.3 (+,Nlay-CH), 64.1 (+, proCvH), 52.1 ¢,
COCH:N), 52.0 (+, trpCvH), 50.0 ¢, COCH2N), 49.4 ¢, N3m-CH2), 46.4 ¢, pro-CH2), 39.3 ¢, Nlay-CHz2), 30.2 ¢, N3m-
CoH2), 27.9 ¢, trp-CH2), 27.5 ¢, pro-CsHz2), 25.9 ¢, pro-CeH?z), 20.7 ¢, N3m-CsH2), 14.2 (+N3m-CH3). ¢ Analytical HPLC
(5195% acetonitrile + 0.1% TFA in 30min, detection at 218nm): tret=13.4min (>99%). + MS (m/z, MALDI -TOF):
492[M+H] ¥, 514[M+Na] *,530[M+K] *.



cyclo-(N3m-D-Pro-N1ph-L-Phe) (9i)

The peptoid monomer N1ph was incorporated following GP4 using benzylamine (174 uL, 171 mg,
WN/Y 1.60mmol, 8.00equiv.) as submonomer. Subsequently, FmoeD-proline (270 mg, 800umol,
NH N 4.00equiv.) was coupled following GP3. The peptoid monomer N3m was incorporated following

o 71/13 GP4 using n-butylamine (158 pL, 117 mg, 1.60mmol, 8.00equiv.) as submonomer. Cleavage was
@2 oM performed according to GP5. The crude linear precursor (52.3mg, 100pmol, 1.00 equiv.) was
cyclized following GP6. After purification via preparative reversed phase HPLC (5t 95% acetonitrile

in water with 0 .1% TFA in 45min), the macrocycle was isolated as colorless solid (12.1mg, 24.0umol, 12% over 10 steps).

Fmoc-L-phenylalanine (310 mg, 800umol, 4.00equiv.) was immobilized in accordance with GP1.
{ 0

'H-NMR (500MHz, acetonitrile-ds, ppm): 1 =7.4147.13 (m, 10H, 5x phe-CH, 5 x N1ph-CH), 6.57 (d,J=10.3Hz, 1H, phe-
NvH), 5.03 (d,J=15.2Hz, 1H, COCHHN), 4.97 (td, J=9.7, 5.6Hz, 1H, phe-CvH), 4.49 (t,J=9.3Hz, 1H, pro-CvH), 4.03 3.97
(m, 1H, N3m-C:HH), 3.94 (d,J=15.3Hz, 1H, COCHHN), 3.87% 3.74 (m, 2H,N1ph-CH2), 3.70 (d,J=18.7Hz, 1H, COCHHN),

3.41 (t,J=9.0Hz, 1H, pro-CHH), 3.2%3.10 (m, 3H, pheCHH, pro-CHH, COCHHN), 2.822.72 (m, 1H,N3m-C:HH), 2.67
(dd, J=13.8, 9.2Hz, 1H, phe-CHH), 2.382.30 (m, 1H, pro-CeHH), 2.10t2.01 (m, 1H, pro-CaHH), 1.9141.81 (m, 2H, pro-
CoeHH, pro-CeHH), 1.46 (dg,J=13.8, 7.8Hz, 2H, N3m-CzH2), 1.321.23 (m, 2H,N3m-CsH2), 0.90 (t,J=7.3Hz, 3H, N3m-
CHs). + 3C-NMR (125MHz, acetonitrile-ds, ppm): 1=173.4 (G, CON), 170.7 (G, CON), 170.3 (G, CON), 166.6 (G, CON),

139.6 (G, Ca), 138.3 (G, Car), 130.7 (+, Z CaH), 129.7 (+, 2 CarH), 128.8 (+, 3x CarH), 128.5 (+,CaH), 127.0 (+, 2¢ CaH), 64.4
(+, pro-CvH), 53.1 ¢, COCH:2N), 52.3 (+, pheCvH), 51.6 ¢, COCH:N), 50.0 ¢, N1ph-CH2), 49.5 ¢, N3m-C:H2), 46.4 ¢, pro-
CiH2), 38.4 ¢, phe-CH>2), 30.3 ¢, N3m-CzH>2), 27.7 ¢, pro-CeH2), 26.0(, pro-CeH2), 20.7 ¢, N3m-CsH2), 14.2 ¢, N3m-CHa3).
{ Analytical HPLC (5t 95% acetonitrile + 0.1% TFA in10 min, detection at 218 nm): tret=6.429min (>99%).+ MS (m/z,

MALDI -TOF): 505[M+H] *, 527[M+Na] *, 543[M+K] *.



Structure elucidation of 9avia NMR spectroscopy

Determination of internuclear distances from NOESY spectra

Integration of NOESY cross-peaks was performed with TopSpin (version 3.5 pl 7). Internuclear distancesr were calculated
according to equation 1 using cross-peak intensities | from a NOESY spectrum with a mixing time of 200 ms. The reference
values lrerand rerwere acquired by integration of an NOE cross-peak belonging to a pair of protons with a known
internuclear distance. Here, a pair of geminal protons in the cyclohexane moiety was used as a reference andriwas chosen
to be 1.76A.

1
—Ii_-l —n (1)

Molecular modelling

The molecular modelling software Avogadro (Version 1.2.0, using OpenBabel Version 2.3.90:[11] was used to construct
a three-dimensional model of 9a. Distance and angle constraints were incorporated using the molecular mechanics
extension and manipulation tool. Energy minimization was carried out using the MMFF94 force field [12] and steepest
descent algorithm.

DFT calculations

DFT calculations were carried out in Turbomole (version 7.5.0)? using the B3-LYP functional [13-15] and the def2-TZVP
basis set[16, 17]. A gridsize of 5 was used [18]. Solvation effects were considered through the use of the COSMO module
[19], with a dielectric constant Qafi35.95for acetonitrile [20].

Preparation of the anisotropic sample of 9a

The measurement of RDCs requires the preparation of an anisotropic sample in which the molecule of interest is weakly
aligned. In order to prepare such a sample, a covalently crosslinked polyethylene glycol (PEG) gel stick was swollen in
the peptide-peptoid solution and uniaxially stretched using a stretching apparatus.

The PEG gel was preparedvia radical polymerization. The synthesis and casting of the PEG gel was carried out according
to the technique described by T. Gloge [21]. 260mg of polyethylene glycol diacrylate (PEG -DA) monomer (m =35kDa)
was added to 936l of distilled water and 52 pl of an aqueous 1% (v/v) tetramethylethylenediamine (TEMED) s olution.
The solution was mixed and degassed using a Schlenk line. 52ul of an aqueous 1% (w/w) ammonium persulfate (APS)
solution was added to initiate radical polymerization. Immediately after initiation, the mixture was drawn into a casting
apparatus. The apparatus was sealed and placed into a water bath at 40°C for approximately 24 h. The polymerized gel
stick was washed by placing it into deionized water for 1 -2 days to swell. The gel was then cut into small pieces and dried
in a drying oven at 40 °C for approximately 3 days.

One piece of the dried PEG gel (I=1cm, m =21.2mg) was then placed into 400 pl of a 45 mM solution of 9ain deuterated
acetonitrile for approximately 2 h to swell. The swollen gel (I =2.1cm) was transferred into a KalRez® 8002UP
perfluoroelastomer tube with an inner diameter of 3.2 mm. The KalRez® tube with the swollen gel was then transferred
into an NMR tube which was open at both ends and manually stretched using a stretching apparatus. The final length of
the stretched swollen gel was 7.6 cm.

Extraction and evaluation of RDCs

The residual dipolar couplings (RDCs) were obtained by comparing CLIP -HSQC [1] and P.E.HSQC[2] spectra of 9a
recorded in an isotropic environment (yielding the scalar coupling constants JCH) and 2XHH)) and in an anisotropic

environment (yielding the total coupling values 'T(CH) and ?T(HH)). These couplings and their errors were extracted by
alignment of the r espective traces. The residual dipolar couplings *D(CH) and 2D (HH) were then calculated according to

equations (2) and (3) and the errors of the dipolar couplings according to Gaussian error propagation (equation (4)). The
experimentally determined RDCs an d experimental errors are shown in table S3.
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The agreement between the RDCs and the constructed 3D model ér 9a was tested using the MSpin-RDC[22] software.
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spectrum fromwhichtT T w1l #" wPEUwl RUUEEU]I EwPEUWUEOT O D& WWE (pipdnRapwx | &8 UDE E (
alignment tensor was then fit from experimental data using single value decomposition (SVD).

1 Avogadro: an open-source molecular builder and visualization tool. Version 1.2.0. http://avogadro.cc/.

2 TURBOMOLE V7.5.0, a development of University of Karlsruhe and Forschungszentrum Karlsruhe GmbH, 1989-2007, TURBOMOLE GmbH,
since 2007; available from http://www.turbomole.com.



In order to account for fast rotational movement, averaging was used for methyl - and phenyl groups. Monte -Carlo
bootstrapping was used for the calculation of errors. Error calculation was performed with a uniform distribution and a
distribution size of 512. Using the calculated alignment tensor, RDCs were then back-calculated.

SVDs with different input data were carried out. For SVD 1, all experimentally determined RDCs were used as input for
the fitting of the alignment tensor. However, as the method does not account for conformational mobility, it is probable
that the averaging of RDCs in the more mobile sidechains cannot be properly represented. Therefore, a second SVD (SVD
2) was carried out, in which only the RDCs of the more rigid 12 -membered backbone were used as input. The back
calculated RDC values for both SVDs canbe found in table S3.

Internuclear distances for 9a

Table S2: Internuclear distances calculated from NOESY spectra of peptide-peptoid hybrid 9a. Relevant parts of the molecule are
labelled in the figure of 9abelow (N1 ¢ green, proline (Pro) + orange, N2+ purple, phenylalanine (Phe) t black).
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atom 1 atom 2 r/A
Phe NH Phe Hy 3.25
Phe NH Phe H 2.96
Phe NH N1 H¢1 2.74
Phe NH N1 Hei 3.68
Phe NH N1 Hwn 2.88
Phe Hy Phe Hp 2.93
Phe Hyv Phe Hg 1 2.50
Phe Hy N2 Hwn 2.15
N1 Hvi Pro He1 2.17
N1 Hvi Pro Ha 3.97
Pro Hy: N2 Hvi 2.33

N2 Hvi N2 He 3.45



RDCs for 9a

Table S3: Experimentally determined RDCs for peptide -peptoid hybrid 9aDOw UT I wUl Ux1 EUPYI1 wiDR aidUD O1 OUE Ou
UUE OEE UE wE DY B thekéaldWaiet RDCsDea EOE wUT 1 DU wU U E O EDEikkegifeh 10B6YDsEL Guid (2 uFbrgp

SVD 1, 14 out of 26 RDCs were reproduced within the experimental error. For SVD 2, 7 out of 8 RDCs were reproduced within

the experimental error. Relevant parts of the molecule are labelled in the figure of 9abelow (N1 ¢ green, proline (Pro) ¢+ orange,

N2 ¢ purple, phenylalanine (Phe) ¢ black).

~

NH
ey
g Y
I,
atoms D/ Hz | DI/Hz b@)/Hz Dea()/Hz P ‘D:";(l)) " ba@inz P LD:F;(Z)) !

Pro Ci-Hy 7.8 0.4 0.2 7.6 0.3 76 0.3
Pro Co-Hes -16.6 3.2 1.1 2.0 0.3 - -
Pro Cs-Hs 11 11 0.4 -0.8 0.3 - -
Pro Hea-He 25 9.0 3.0 -6.0 05 - -
Pro Hu-Hee 25 5.5 1.8 6.4 0.3 - -
Pro CieHog -8.9 2.3 0.8 -8.0 0.4 - -
Pro CiHy 8.3 1.3 0.5 78 0.3 - -
Pro Hog-Hy 9.8 0.8 0.3 115 0.2 - -
N2 Cv-Hvi 5.1 11 0.4 5.0 0.3 42 0.3
N2 Cv-Hvi 0.3 0.5 0.2 1.0 0.3 0.3 0.3
N2 Hv-Hi 8.8 3.9 1.3 -10.9 0.3 103 0.4
N2 Cp-Ho 12,6 0.9 0.3 12.0 0.3 - -
Phe Gr-Hy 10.3 0.8 0.3 8.7 0.2 9.7 0.3
Phe Gy-Ho: 6.2 0.8 0.3 8.6 0.2 - -
Phe G-Ho 11 0.7 0.2 3.0 0.3 - -
Phe Hsi-Ho 1.4 1.3 0.4 0.4 0.2 - -
Phe GeHy 13 0.2 0.2 -0.9 0.1 - -
Phe CoHo 22 0.3 0.2 1.0 0.1 - -
Phe GrHo -14.0 0.8 0.3 115 0.3 - -
N1 Cv-Hvi 113 11 0.4 2,41 0.2 111 0.4
N1 Cv-Hvi 14.9 0.3 0.2 12.9 0.2 14.7 0.2
N1 Hvi-Hi 05 25 0.8 0.1 0.3 0.9 0.4
N1 Co-Her 2.9 1.0 0.3 11 0.3 - -
N1 Co-He 1.7 0.8 0.3 1.3 0.3 - -
N1 HoHo 2.9 1.2 0.4 3.6 0.4 - -
N1 CoHo 2.0 0.2 0.2 16 0.3 - -
N1 CrHg 15 0.2 0.2 15 0.3 - -

N1 CirHyi -7.8 0.3 0.2 -7.5 0.4 - -



Coordinate file (.xyz) for the 3D model of 9a
71

Energy =

O -2.6990258 -1.2814759 -1.8846097
C -1.7692669 -1.1108790 -1.0978477

N -0.7137020-1.9676710 -1.0341495
C -0.7444683 -3.1994527 -1.8625650

C 0.4755852-3.3556958 -2.7773783

C 0.3509680-4.6254435 -3.6292123

C 0.1456720-5.8729554 -2.7657790

C -1.0613395-5.7107160 -1.8380452

C -0.9521434 -4.4421627 -0.9836755

C 0.4555370-1.7264832 -0.2114288

C 1.4185072-0.7083714 -0.8408530

N  2.3961630 -0.2307550 -0.0425306
C 2.8458294-0.7861246 1.2489004
C 4.3103687-0.3470206 1.3193051
C 4.3254915 0.9995539 0.58886

C 3.3126662 0.79305490.5611001

H 3.8253533 0.39903321.4397964

C 2.6665083 2.08628421.0857727

O 3.1717885 2.60590622.0773168

O 1.2692972-0.2962100 -1.9884152

C -1.8726534 0.05821380.0720982

H -1.8621796 -0.3907514 0.9230842
C -3.2092762 0.80496810.2619138

C -3.4855545 1.8368687 0.8052474
C -3.2794550 3.1962917 0.5640743
C -3.5383117 4.1470889 1.5485867
C -4.0123791 3.7498929 2.7944192
C -4.2286380 2.3968294 3.0462895
C -3.9680743 1.4526279 2.0597764
N -0.7416927 0.97751390.0991133
C -0.0478409 1.3147522 1.0062886
C 1.1125088 2.3026276 0.8638876
N 1.5820231 2.64590000.4702430

C 1.®24345 3.88237391.0553346

C 1.6639801 5.12399960.5049278

C 1.0027800 6.0884718 0.1249933
O -0.2906590 0.8677001 2.1237034
H -1.6219262 -3.0853027 -2.4954564
H 0.5730618 -2.4744280 -3.4124509

H 1.3922@7 -3.4212716 -2.1813512
H -0.4970096 -4.5174439 -4.3154791
H  1.2435809 -4.7354532 -4.2507828

H 0.0170618 -6.7541784 -3.4004032

H 1.0448865 -6.0475751 -2.1630325

H -1.9754795 -5.6601161 -2.4407854
H -1.1635418 -6.5834027 -1.1874937
H -0.1139066 -4.5513842 -0.2864509
H -1.8541309 -4.3113738 -0.3800276
H 0.1738581-1.3927804 0.7879075
H 0.9812976 -2.6702425 -0.0676189
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HPLC traces

2.2610737 -0.3684791
2.7332317 -1.8686667
4.6654036 -0.2701370
4.9384265 -1.0686128

4.0102857
5.3065717
-3.2103276
-4.0042521
-2.9231893
-3.3755533
-4.2179924
-4.6052404
-4.1459280
-0.4406384
0.7956826
1.9155251
1.1689841
-0.0511359
2.7367253
1.5066473
-0.0690574

2.0733756
1.2656457
2.3460637
0.7932036
1.8027947 1.2522952
1.2633867 0.1939850
1.27457901.2470137
0.05@B9 -0.2677637
3.51666710.4085830
5.1976663 1.3390720
4.4872249 3.5610242
2.0780312 4.0110478
0.4025579 2.2654861
1.349362060.9876875
3.2242138 1.3584708
1.9104925 1.4803629
3.82604282.1328185
3.89206360.8591111
5.20640790.6540050
6.9740528 .4932351
6.0327162 0.2856221

Table S4: Analytical HPLC traces of macrocycles 7a-j, 8a-j and 9a-j.
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MALDI -spectra

Table S5: MALDI -spectra of macrocycles7a-j, 8a-j and 9a-j.
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