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General experimental information

General experimental methods, para- and meta-arylopeptoids

CH,Cl, was distilled under Nfrom Cah and stored over 4A molecular sieves.;CH and MeOH

for column chromatography were distilled before. iB&IF and DIPEA were dried over 4A molecular
sieves. All other solvents and chemicals obtainechfcommercial sources were used as received.
Melting points were determined on a on a Stuart SMtelting point apparatus and are uncorrected.
NMR spectra were recorded on a 400 MHz Bruker A@ 4pectrometer. Chemical shifts are
referenced to the residual solvent peak dndalues are given in Hz. The following multiplicity
abbreviations are used: (s) singlet, (d) doublet) (nultiplet and (br) broad. Where applicable,
assignments were based on COSY, HMBC, HSQCJamdd-experiments. TLC was performed on
Merck TLC aluminium sheets, silicagel 6054 Progression of reactions was, when applicable,
followed by HPLC and/or TLC. Visualizing of spotsasveffected with UV-light and/or ninhydrin in
EtOH/AcOH. Flash chromatography was performed W#rck silica gel 60, 40-68m. HRMS were
recorded on a Micromass Q-Tof Micro (3000V) appazsat

HPLC analysis was performed on a Dionex instrunegptipped with an Uptisphere® (ODB,ufn,

120 A, 4.6x250 mm) and a Dionex UVD 340 detectatédtion range = 210-400 nm) using as
solvent A: water (0.1% TFA) and solvent B: MeCNarproportion A/B 20:80 with a flow of 0.5

mL/min.

General experimental methods, ortho-arylopeptoids

CH,CI, (Sigma-Aldrich, Chromasolv® grade) and DMF (Sig&ddrich, puriss., anhydrous) used as
solvents in reactions were dried over 4A molecsiaves. DIPEA (Sigma-Aldrich, >99%), HATU
(Sigma-Aldrich, >98%), TFA (Sigma-Aldrich, Reageht®) and all other chemicals and solvents
obtained from commercial sources were used asvestei

Melting points were determined on a Mettler Tol&dB70 melting point system and are referenced to
the melting points of benzophenone and benzoic. &MR spectra were recorded on a Bruker
Avance 300 MHz spectrometer. Chemical shifts afereaced to the residual solvent peak dnd
values are given in Hz. The following multiplicibbreviations are used: (s) singlet, (d) doublet an
(m) multiplet. Where applicable, assignments weasedd on COSY, HMBC, HSQC andmod-
experiments. TLC was performed on Merck TLC alunmmisheets, silicagel 60,4z Progression of
reactions was, when applicable, followed by HPL@/an TLC. Visualizing of spots was effected
with UV-light and/or ninhydrin in EtOH/AcOH. HRMS eve recorded on a Micromass Q-Tof Micro
(3000V) apparatus.
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Analytical and preparative HPLC was performed dWaters 2525 binary gradient module equipped
with a Waters 2767 sample manager, a column fludganiser, a Gemini 110 column (C18uf,
110 A, 4.6x100 mm) with flow = 1.0 mL/min for antibal HPLC or a Gemini 110 column (C18, 5
um, 110 A, 21.2x100 mm) with flow = 10.0 mL/min fereparative HPLC, and a UV fraction
manager coupled with a Waters 2996 PDA detectaectien range = 210-400 nm; solvent A =
MeOH/water/TFA 5:95:0.1 and solvent B = MeOH/wal&A 95:5:0.1; Gradient for analytical
HPLC (10 min runs): 50% B (0-2 min), 56100% B (2-7 min), 108-50% B (7-9 min), 50% B (9-10
min); Gradient for preparative HPLC (20 min runSR% B (0-5 min), 58-100% B (5-15 min),
100—-50% B (15-16 min), 50% B (16-20 min).
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General experimental procedures

Method A; General procedurefor macrocylization of para- and meta-arylopeptoid trimers

To a solution of the arylopeptoid trimer (0.080 mjria CH,Cl, (0.5 mL) at 0 °C was added TFA
(0.5 mL) and the resulting mixture was stirred 8oh at 0 °C. The solvents were then evaporated
under reduced pressure and the residue was evepaaveral times with Gl,. The residue was
dried in vacuo, yielding the crude termini deprotected arylopéptas a pale yellowish foam. To a
solution of the crude arylopeptoid in gE,/DMF (4:1, 20 mL) at O °C underJNvas added enough
DIPEA (approx. 0.07 mL, 0.40 mmol) to turn the md slightly basic. HATU (35 mg, 0.092 mmol)
was added and the resulting mixture was stirredBfdrwhile allowing to warm slowly to rt. G&l,
(20 mL) was added to the mixture. The organic layas washed with satd. ag. NaH£@x10 mL),
satd. ag. NECI (2x10 mL) and brine (10 mL). The organic layeasndried over N&O,, filtered,
concentrated and driad vacuo. Flash chromatography (GEI./MeOH 95:5) of the residue yielded

the macrocycle.

Method B; General procedurefor macrocylization of ortho-arylopeptoid trimers

To a solution of the arylopeptoid trimer (0.150 mjria CH,Cl; (1.5 mL) at 0 °C was added TFA
(1.5 mL) and the resulting mixture was stirred 3oh at 0 °C. The solvents were evaporated under
reduced pressure and the residue was dissolvedHp€le (1.5 mL) at rt and TFA (1.5 mL) was
added. The resulting mixture was stirred for 1 bt @nd the solvents were evaporated under reduced
pressure. The residue was evaporated several tintesCH,Cl, and driedin vacuo, yielding the
crude termini deprotected arylopeptoid as a palkowesh foam. To a solution of the crude
arylopeptoid in CHCIo/DMF (4:1, 30 mL) at O °C underJNvas added enough DIPEA (approx. 0.13
mL, 0.75 mmol) to turn the mixture slightly bastATU (68.5 mg, 0.18 mmol) was added and the
resulting was stirred for 3 d while allowing to waslowly to rt. The solvents were evaporated under
reduced pressure and the residue was taken uiAdE20 mL). The organic layer was washed with
satd. aq. NaHC&(2x10 mL), satd. ag. Nf&I (2x10 mL) and brine (10 mL). The organic layeasw
concentrated under reduced pressure and the resid@sieevaporated a few times with EtOAc and
driedin vacuo. Preparative HPLC of the residue yielded the maaies in >99% HPLC purity.
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Experimental procedures and characterisation data of synthesised macrocyclic arylopeptoids

Cyclisation of para-arylopeptoid trimer p-la (Et side chains)

Treatment ofp-1a (45 mg, 0.080 mmol) by method A yielded cycloheram3a (22 mg, 57%) R
(CH,Clo/MeOH 90:10) = 0.56; mp = 146-148 °&4 NMR (400 MHz, CDCJ): 6 7.13-7.51 (24H, br
m, 6x0-CgH4CON, 6>m-CgH,CON), 4.88-4.66 and 4.65-4.43 (12H, br m, 6xCGNAY), 3.65-3.40
and 3.38-3.14 (12H, br m, 6xCOMGCHs), 1.30-1.05 (18H, br m, 6xCONGEHz3); **C NMR (100
MHz, CDCk): ¢ 171.8 (6C, 6€0ON), 139.2 and 138.8 (6C, ipso-CsH,CON), 135.6 (6C, 6p-
CeH4CON), 128.1, 127.1 (24CH, 18%xCgH4CON, 12>-C¢H,CON), 51.9 and 47.0 (6CH br,
6xCONCH:Ar), 43.4 and 40.1 (6CHl br, 6xCONCH,CHj3), 13.9 and 12.3 (6C4 6xCONCHCHs3);
HRMS (TOF MS E9) calcd for GoHgsNgOs [M + 2H]** mVz 484.2600, found 484.2596. HPLG =t
8.43 min, purity = 90%.

Cyclisation of para-arylopeptoid trimer p-1b (iPr side chains)

Treatment op-1b (52 mg, 0.087 mmol) by method A yielded cycloherapi3b as a colorless solid
(28 mg, 61%)R; (CH,Clo/MeOH 95:5) = 0.61; mp = 238-240 °C (detf); NMR (400 MHz, CDGJ):

0 7.45-7.27 (24H, br m, 8xCgH,CON, 6:m-CsH,CON), 4.71 (12H, br s, 6xCONGAr), 4.21 (6H,
br s, 6xCONGEI(CHs),), 1.09 (36H, br s, 6xCONCH{&),); *C NMR (100 MHz, CDGJ): & 172.3
(6C, 6xCON), 140.7 (6C, 6ppso-CsH,CON), 135.4 (6C, 6p-CsH,CON), 127.1, 126.8, 126.6, 126.5
(24CH, 12xmCegH,CON, 12%0-CgH,CON), 50.9 (6CH, 6xCONH(CH3),;), 43.2 (6CH,
6xCONCH,AT), 21.4 (12CH, 6xCONCHCH3),); HRMS (TOF MS E9) calcd for GeHgoNgOg [M +
2H]** m/z 526.3070, found 526.3065. HPLG=t12.80 min, purity = 97%.

Cyclisation of meta-arylopeptoid trimer m-1a (Et side chains)

Treatment ofm-1a (45 mg, 0.080 mmol) by method A yielded cyclotrime-2a (32 mg, 83%) as a
colorless solidR: (CH,Cl,/MeOH 95:5) = 0.52; mp = 181-183 °4 NMR (400 MHz, CDCY)): ¢
7.51-7.00 (12H, m), 5.75-3.70 (6H, m, 3xCONAr), 3.60-2.90 (6H, m, 3xCONE,CHs), 1.30-
0.80 (9H, m, 3xCONCECHs3); °C NMR (100 MHz, CDGJ): 6 172.1 (3G, 3xCON), 137.7, 137.4
(6Cy), 129.1, 128.8, 125.7, 124.8, 124.1, 123.6, 12222.4 (12CH), 47.1, 47.0, 46.1 (3gH
3xCONCHAr), 44.8 (CH, CONCH,CHj3), 44.3 (CH, CONCH,CHj3), 43.2 (CH, CONCH,CHj),
14.0, 13.9 (3Chkl 3xCONCHCHs3); HRMS (TOF MS E9) calcd for GoHsaN3OsNa [M + Na] mvz
506.2426, found 506.2420; HPLE=t7.58 min, purity = 96%.
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Cyclisation of meta-arylopeptoid trimer m-1b (iPr side chains)

Treatment oim-1b (48 mg, 0.080 mmol) by method A yielded cyclotrim@-2b (37 mg, 88%) as a
colorless solidR; (CH,Cl./MeOH 95:5) = 0.41mp = 152-154 °C*H NMR (400 MHz, CDC)): ¢
7.48-7.12 (12H, m), 6.47 (1H, d= 16.0 Hz, CONEHAr), 5.32 (1H, dJ = 16.0 Hz, CONEHAY),
4.88 (1H, d,J = 15.2 Hz, CONEHAr), 4.19 (1H, m, CONE(CHzs),), 4.09 (1H, dJ = 15.2 Hz,
CONCHHAr), 4.10-3.90 (4H, m, 2xCONCHAr and 2xCONGI(CHz),), 1.23 (3H, m,
CONCH(CHz3)2), 1.07 (9H, m, CONCH(Hs),), 0.81 (6H, m, CONCH(Ba),); *C NMR (100 MHz,
CDCly): 6 172.4, 172.1 (3¢ 3xCON), 140.0 (2@), 139.2 (@), 138.5 (@), 137.7 (@), 137.1 (G),
129.0, 128.7, 127.9, 127.4, 125.4, 124.1, 123.8.012122.8, 122.1 (12CH), 50.9, 50.8 (3CH,
3XxCONH(CHg),), 43.7 (CH, CONCHZAr), 43.2 (CH, CONCH:Ar), 42.1 (CH, CONCHZAr), 21.9
(CHs, CONCH(CH3)2), 21.4 (3CH, 3xCONCH(CH3),), 21.2 (CH, CONCHCH3)), 21.0 (CH,
CONCH(CHa),); HRMS (TOF MS E9 calcd for GsH3gNsOsNa [M + Na] nvz 548.2889, found
548.2892; HPLC: t= 8.72 min, purity> 99%.

Cyclisation of ortho-arylopeptoid trimer o-1a (Et side chains)

Treatment ofo-1a (84 mg, 0.151 mmol) by method B yielded cyclotnimee2a (35 mg, 48%) as a
colorless solid and cyclohexamzBa (33 mg, 45%) as a colorless solid. Data for cyoiur o-2a: R
(CH.Cl/MeOH 95:5) = 0.36;; bnayticai= 6.01 MiN; fpreparative= 11.8 min; mp = 162-165 °CH NMR
(300 MHz, CDC}): 6 7.80-6.88 (12H, m), 5.00-4.15 (6H, m, 3xCOMr), 3.80-3.14 (4H, m,
2xCONH,CH3), 2.44-2.14 and 1.85-1.60 (2x1H, 2xm, COMCHs), 1.44-1.10 (6H, m,
2xCONCHCHs), 0.82-0.61 (3H, m, CONC#EHs); **C NMR (75 MHz, CDCJ): § 173.9, 170.8
(3Cy, 3xCON), 135.1, 133.2 (64, 133.7, 129.8, 129.5, 129.2, 128.5, 127.5, 127232, 126.1,
126.0 (12CH), 49.4 (3CH 3xCONCH,Ar), 45.9 (CH, CONCH,CHs), 43.8 (CH, CONCH,CHs),
41.6 (CH, CONCH.CHs), 14.2 (CH, CONCHCHs), 13.2 (CH, CONCHCHs), 12.5 (CH,
CONCH,CHs); HRMS (TOF MS ES9) calcd for GoHzsN303 [M + H]" m/z 484.2600, found 484.2603.
Data for cyclohexamen-3a: R (CH.Cl,/MeOH 95:5) = 0.34;  bnaiytical = 7.73 MiN; tpreparative= 14.9
min; mp = 160-163 °C (dec.JH NMR (300 MHz, CDCJ): § 7.81-6.77 (24H, m), 5.80-3.82 (12H, m,
6xCONCH,AT), 3.75-2.35 (12H, m, 6xCONECHs), 1.44-0.40 (18H, m, 6xCONGBH,); *°C
NMR (75 MHz, CDC}): ¢ 171.8, 171.5, 170.8, 170.5 (§B*CON), 135.0, 133.9 (124, 129.8,
129.6, 129.5, 127.7, 127.5, 127.3, 126.6, 126.5,9.2125.5, 125.4 (24CH), 49.7, 48.9, 45.3, 45.0,
44.8, 40.1, 39.5 (12CH6XCONCH Ar and 6xCONCH,CHj3), 14.0, 13.9, 13.9, 13.7, 13.5, 12.6, 12.4,
12.3 (6CH, 6XxCONCHCH3); HRMS (TOF MS E9Y calcd for GoHesNeOsNa[M + Na]' nvz
989.4942, found 989.4956.
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Cyclisation of ortho-arylopeptoid trimer o-1b (iPr side chains)

Treatment ofo-1b (90 mg, 0.150 mmol) by method B yielded cyclotninee2b (3 mg, 4%) and
cyclohexamen-3b (26 mg, 33%) as a colorless solid. Data for cyoiwdr o-2b: R; (CH,Cl,/MeOH
95:5) = 0.39; tanaiytical= 7.74 MiN; toreparative= 15.1 min; Two isomers in 77:24 ratio were visibi 'H
NMR in CDCk at rt. For the major isomer, separate signaleéah of the two methyl groups on each
isopropyl side chain were observed, presumably r@s@t of hindered rotation of the isopropyl side
chains. For the minor isomer, in addition to sefgasagnals for each of the methyl groups on each
isopropyl side chain, the sets of signals for esidb chain were splitted into two. Significant daer
of signals in the NMR spectrum hindered determaratf the ratios of these splits so the contributio
of each split has been set to 50% in the followimgrked with an asteriskiH NMR (300 MHz,
CDCl): 6 7.44-7.10 (12H, m), 6.12 (0.76H, 3= 15.1 Hz, CONEIHAr, major isomer), 5.71 (0.24H,
d, J = 15.3 Hz, CONEHAr, minor isomer), 5.60 (0.76H, dl = 12.6 Hz, CONEHAr, major
isomer), 5.39 (0.24H, d] = 13.7 Hz, CONEHAr, minor isomer), 5.00-4.90 (0.24H + 0.12H*, m,
CONCHHAr, minor isomer, 0.5xCONB(CHz);, minor isomer), 4.85 (0.76H, dl = 16.0 Hz,
CONCHHAr, major isomer), 4.29 (0.76H, d,= 16.0 Hz, CONCHAr, major isomer), 4.16-4.08
(0.12H*, m, 0.5xCONGEi(CHs),, minor isomer), 4.11 (0.76H, d,= 12.6 Hz, CONCHAr, major
isomer), 4.06-3.83 (2.76H + 0.12H*, m, CONBHAr, major isomer, 2XxCONCHAr, minor isomer,
and 2xCONGEI(CHz),, major isomer, 0.5xCON@(CHs),, minor isomer), 3.79-3.73 (0.12H*, m,
0.5XCONGCH(CHea)2, minor isomer), 3.69 (0.24H, d,= 15.3 Hz, CONCHAr, minor isomer), 3.64-
3.58 (0.12H*, m, 0.5xCONBE(CHs),, minor isomer), 3.41-3.34 (0.12H*, m, 0.5XxCON(CH3),,
minor isomer), 2.94-2.82 (0.76H, m, CON(CH3),, major isomer), 1.74 (0.36H*, d, = 6.4 Hz,
0.5XCONCH(QH3)2, minor isomer), 1.60-1.54 (0.36H*, 0.5XxCONCHH§),;, minor isomer), 1.57
(2.28H, d, J = 6.7 Hz, CONCH(@3),, major isomer), 1.50 (0.36H*, d,J = 7.0 Hz,
0.5xCONCH(®3)2, minor isomer), 1.45 (0.36H*, d,= 6.6 Hz, 0.5xCONCH(B3),, minor isomer),
1.42-1.37 (0.36H*, 0.5xCONCH(#3),, minor isomer), 1.39 (2.28H, d,= 6.9 Hz, CONCH(E53),
major isomer), 1.36 (2.28H, d,= 7.0 Hz, CONCH(El3),, major isomer), 1.30 (2.28H, d= 6.6 Hz,
CONCH(3)2, major isomer), 1.25 (2.28H, d,= 6.6 Hz, CONCH(E3),, major isomer), 1.14-1.07
(0.72H*, m, 2x0.5xCONCH(83),, minor isomer), 1.07-1.03 (0.72H*, m, 2x0.5xCONCHIG),
minor isomer), 1.01 (0.36H*, d,= 6.9 Hz, 0.5xCONCH(83),, minor isomer), 0.66 (0.36H*, d,=
7.1 Hz, 0.5xCONCH(E3)2, minor isomer), 0.57-0.50 (0.36H*, 0.5xCONCHHg},, minor isomer),
0.52 (2.28H, dJ = 6.8 Hz, CONCH(El3),, major isomer);*C NMR (75 MHz, CDGCJ): 6 134.2
(CH), 131.8 (CH), 128.9 (CH), 128.5 (CH), 128.3 (C#28.0 (CH), 127.5 (CH), 126.7 (CH), 126.2
(CH), 125.6 (CH), 125.3 (CH), 124.4 (CH), 52.5 (CEBONCH.Ar), 50.4 (2CH, 2xCONE(CHy),),
48.7 (CH, CONGEI(CHg),), 43.0 (CH, CONCH.Ar), 42.7 (CH, CONCHAr), 21.7 (CH,
CONCH(CHs),), 21.2 (CH, CONCHCHs;),;), 20.6 (CH, CONCHCHs),), 20.4 (CH,
CONCH(CHs3),), 19.8 (CH, CONCH(CH3),), 19.3 (CH, CONCH(CHz3),), the small amount of
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product did not allow for satisfactory detectiontloé 12 quaternary backbone carbons; HRMS (TOF
MS ES) calcd for GaHoN3Os [M + H]* vz 526.3070, found 526.3073. Data for cyclohexac@b:

Re (CHCl,/MeOH 95:5) = 0.36;bnaytical = 8.44 miN; tpreparaive= 16.0 min; mp = 162-165 °C (dec.);
'H NMR (300 MHz, CDCY): 6 7.51-7.40 (12H, m), 7.37-7.31 (12H, m), 5.08 (6H, = 16.1 Hz,
6xCONCHHAT), 4.44 (6H, d,J = 16.1 Hz, 6xCONCHAr), 4.25-4.10 (6H, m, 6xCONE(CHs).),
1.31 (18H, dJ = 6.6 Hz, 6xCONCH(B3)CHs), 1.05 (18H, d,J = 6.6 Hz, 6xCONCH(CEJCH3); °C
NMR (75 MHz, CDC}): 0 171.9 (6G, 6XCON), 135.7 (6G), 134.4 (6G), 129.4 (6CH), 126.8 (6CH),
126.0 (6CH), 125.2 (6CH), 51.5 (6CH, 6xCON(CHj),), 40.9 (6CH, 6xCONCH,Ar), 21.6 (6CH,
6XCONCHCH3)CHs), 21.2 (6CH, 6XxCONCH(CH)CH3); HRMS (TOF MS E9Y calcd for
CeeHaoNeOs [M + 2H]** m/z 526.3070, found 526.3079.
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MS spectra of

thesised macrocyclic arylopeptoids
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SF138-1-1_181113 47 (1.530) AM {Cen4, 70.00, A 5000.0 508.21,0.70 LS &); Sm (Mn, 2¢1.00); Cm (47:62)
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Mass spectra of cyclotrimer2a.
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Mass spectra of cyclohexanweBa.
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1. TOF M3 ES+

HR310806 30 (0.952) AM (Cen 4, 70.00, Ar,5000.0,508.21,0.70 LS 5); Sm (Mn, 2¢1.00% Cm (30:33)
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Mass spectra of cyclotrimer2b
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Mass spectra of cyclohexaneBb
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HPLC profiles of
2 000 ARYLOPEPTOID CYCLIQUE #SF761AA [modified by Administrateur] Uv VIS 1
mAU WWVL:225 ni
700 ARYLOPEPTOID CYCLIQUE #SF746AA [modified by Administrateur] v VIS 1
m WVL:225 nim
15004 1
500
10004 4
375—-
500 250
125]
200 T T T T T T T o
0,0 50 10,0 15,0 20,0 250 30,0 350 40,0
mir|
No Ret.Time Peak Name Height Area Rel.Area Amount Type T 'ql L L 'ql LELELEL INURRLL N T
min mAU mAU*min % 15,0 20,0 25,0 30,0 350 40,0
1 673 na. 75,753 6,600 1,19 na.  BWB"
2 7,96 na. 28,048 7,495 1,36 na. BMB* No Ret.Time Peak Name Height Area Rel.Area Amount Type
3 843 na. 1711,860 497,553 90,05 na. BMB® min mAU  mAU'min %
4 9.52 na. 90,025 37,425 6,77 na. BMB* 1 12,80 na. 643,519 202 594 G714 na BMB
5 10,22 na. 1,516 0,209 0,04 na. BMB 2 16,66 na. 4,552 2,025 0,97 na BMB*
6 10,67 na. 14,975 3,266 0,59 na.__ BMB* 3 19,10 na. 7,175 3,945 1,89 na BMB*
Total: 1872,177 552,546 100,00 0,000 Total: 655,245 208564 100,00 0,000
1 600 ARYLOPEPTOID CYCLIQUE #SF760A [modified by Administrateur] UV VIS 1
Jm. WWVL:225 nm|
7 2 000 ARYLOPEPTOID CYCLIQUE #SF759A [modified by Administrateur] W VIS 1
4 m, WVLI225 nmy
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No. | Ret.Time Peak Name Height Area Rel.Area Amount Type . |
min mAU  mAU"min %
1 7,58 na. 1425564 274950 9631 na. BMB* No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
2 9,38 na. 8,556 1,825 0,64 na. BMB* min mAU  mAU*min %
3 34,01 na. 15,964 8,717 3,05 na. BMB* 1 8,72 na. 1801,586 402,405 100,00 na BMB*
Total: 1450,085 285492 100,00 0,000 Total: 1801,596 402,405 100,00 0,000
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th138-1-1_2
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Crude reaction mixture from reaction@flb.
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Cyclotrimero-2b pure. Cyclohexames-3b pure.
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NMR spectra of p-3a (CDCl3
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NMR spectra of p-3b (CDClI5)
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NMR spectra of m-2a (CDCl5)
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NMR spectra of m-2b
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NMR spectra of 0-2a (CDCl3)
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NMR spectra of 0-3a (CDCl3)
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NMR spectra of 0-2b (CDClI5)
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NMR spectra of 0-3b (CDClI5)
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2D-NMR experiments of 0-3b

2D NMR data were collected on a Bruker Avance S&irument operating at 500 MHz. NOESY
acquisitions were performed at 293 K with the faflog parameters: spectral window = 5000 Hz in
both dimensions; mixing time = 750 ms; number ahsients = 32; number of increments = 256;

number of points = 1024. Square cosine window fonstwere applied in both dimensions.

1

R R e e i ] R s ) L A es i EASEH R aeg
75 7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 20 1.5 1.0 0.5 ppm

Figure S1. COSY experiment af-3b
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Figure S2. HSQC experiment a¥-3b
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Figure S3. HMBC experiment 06-3b
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Figure $4. NOESY experiments on macrocydab (CDsCN, 5 mM, 293K)
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Crystals of compoundh-2b ando-2a have beerobtained by slow evaporation of AcOEt and MeOH
respectively. Crystals for compourd?a exhibited weak diffracting power. Their X-ray dateere
collected at 296K with an APEX2 Bruker diffractomeequipped with a molybdenum microsourte (
= 0.71073 A). Diffraction data were processed witle Bruker SAINT software package. The
structure was solved by direct methods with SHEL(%8eldrick G.M.Acta Cryst. 2008, A64: 112)
and the crystallographic refinements were conduatsthg CRYSTALS (Betteridge, P. W.,
Carruthers, J. R., Cooper, R. I, Prout, K. & Watkd. J. (2003)J. Appl. Cryst. 2003, 36, 1487).
Electron density maps revealed the presence ofrddised solvent around the cyclotrime+2a.
Platon/Squeeze tool was used to take the scattefiagdisordered solvent into account during the
refinement (Spek A.LActa Cryst. 2009, D65: 148-155).

Figure S6. Weak interactions involved in the crystal packifignacrocyclem-2b.

Single crystals of compour@3b have been obtained Isjow evaporation of acetonitrile with a little
amount of tolueneCrystals for compound-3b exhibited weak diffracting power. Their X-ray data
were collected at 100K with a D8 Venture Brukerfrdiftometer equipped with a molybdenum
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microsource A = 0.71073 A). Diffraction data were processed wiitle Bruker SAINT software
package. The structure was solved by direct metvatls SIR2004 (Burla M.C., Caliandro R.,
Camalli M., Carrozzini B., Cascarano G.L., De ChroGiacovazzo C., Polidori G. and SpagnalR.
Appl. Cryst. 2005, 38: 381-388) and the crystallographic refinemevdse conducted using SHELXL-
97 (Sheldrick G.MActa Cryst. 2008, A64: 112-122). Electron density maps revealedptiesence of
ordered and disordered solvent around the cyclohexaTlhree acetonitrile molecules and one water
molecule were added in the model. Platon/Squeedevi@s used to take the scattering of a disordered
solvent into account during the refinement (Spelk Acta Cryst. 2009, D65: 148-155).
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Figure S8. X-ray structureof macrocyclan-2b: crystal packing along b axis

Figure S9. X-ray structureof macrocyclan-2b: crystal packing along c axis
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Molecular Modelling

Molecular Modelling on cycloarylopeptoid 0-2a

Simulated annealing: Force Field: MMFF94, Charge IMA94, Dielectric constant 1.0; 500 cycles
with 2000 fs heating at 700°K following by cooliaj0°K using SYBYL-X 1.2 (Tripos International,

St. Louis, MO, USA). All DFT computations were parhed with B3LYP functional and 6-31G(d,p)
bases set. The default criteria of Gaussiddd@®ptimisation were used.

(@)
wl
)
/17 (N
N-L92
w2
(@]

Figure S10. Structure of macrocyclic arylopeptareRa with assignment of backbone torsion angles
w andaq.

Simulated annealing gave conformations for the fasftrans states:ccc, cct, ctt, ttt. For each
cigtrans state, we defined a subgroup according to a selassifications: they angle was defined as
either acis (c) or trans (t) backbone amide, th@ angle was defined as either ®<20) and
(240<p<360) or (1209<240).

We found 12 subgroups and the geometries of thedbenergy conformation for each subgroup was
optimized by QM calculations. Frequency calculatioof the optimized structure yielded no
imaginary frequencies, indicating a true stationaoint on the potential energy surface. The rasgilti
self-consistent field (SCF) energies were not ated Energies are listed in Table S1.

Table S1. Angles@for each subgroup (as defined above) and theirlatesand relative energies after
optimisation by QM calculations.

Absolute energy Relative energy
(hartree) (kcal/mol) ¢l b2 b3
cttl -1553.07845 0.00 -113.19 -71.00 69.56
ctt2 -1553.07753 0.58 133.11 69.31 64.95
ctt3 -1553.07607 1.50 100.11 -156.20 93.90
cctl -1553.07582 1.65 157.70 128.94 -62.45
cct2 -1553.07556 1.82 -89.07 -103.92 -74.28
tttl -1553.07509 2.11 -136.32 -66.16 -158.65
cct3 -1553.07444 2.52 -68.10 115.84 150.43
ctt4 -1553.07418 2.68 146.39 132.01 44.36
ttt2 -1553.07212 3.97 148.96 -66.81 -65.57
cecl -1553.07124 4.53 -163.16 -61.41 102.82
ctt5 -1553.07019 5.18 143.47 157.88 130.82
cctd -1553.06942 5.67 132.37 -168.43 134.96
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Figure S11. Superposition of X-ray structure of macrocycliglapeptoido-2a (in blue) anctttl (in
gold). RMDS ofcttl compared to the experimental crystal structure-2d using backbone: 0.09¥
using UCSF Chimera 1.6"2.

Molecular Modelling on cycloarylopeptoid 0-3b

On the basis of NMR data collected on the macr@ydb revealing a high degree of symmetry and
trans conformation of tertiary amide bonds, we proposenadel structure of the privileged
conformation in solution using molecular modelling.

To this aim we first studied a dimeric model withns conformation of amide bond. A random search
using SYBYL-X 1.2' was performed on 1000 cycles, each new conformatias minimized using
tripos force field and Gasteiger Hiickel chargeshiite following parameters: method; conjugated
gradient, gradient value; 0.05, dielectric const@at0, Energy cutoff; 3.0 kcal.mibl

This random search revealed two families organaednd the following two structures.

Both dimers were optimiz&dby Gaussian g09 rev D and density functional te¢B3LYP /6-
31G(d,p))' to give AB and BA conformations (Figure S12)

Conformation AB of the dimeric model Conformation BA of the dimeric mode

Figure S12. Optimized conformations of the dimeric model widgickbone torsion angles énd

@) values.

This preliminary study on dimer shows that the seme involved in the cyclohexamer can not
contain AA or BB conformations. The cyclohexaargpfid was thus constructed using alternating
AB sequences. The obtained structure was optimiBedsaussian G09 rev D, using the density
functional theory (B3LYP/6-31G(d,p)). The optimizsiucture revealed S6 symmetry (Figure S13).
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Figure S13. Predicted cyclohexamer conformation optimizedjayssian, with S6 symmetry group
and alternating ABABAB sequence.
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