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General Information

All solvents were purchased from Sigma-Aldrich and used without purification except THF and CH,Cl,

which were obtained by distillation from sodium/benzophenone and calcium hydride respectively.

'H NMR and *C NMR spectra were recorded on a Bruker Ultrashield 400 or 500 MHz spectrometer.
'H and 3C spectra were referenced relative to the solvent residual peaks and chemical shifts (8)
reported in ppm downfield of tetramethylsilane (CDCI3 & H: 7.26 ppm, & C: 77.16 ppm; CD30OD & H:
3.31 ppm, & C: 49.00 ppm). 'H NMR splitting patterns with observed first-order coupling are
designated as singlet (s), doublet (d), triplet (t), or quartet (q). Coupling constants (J) are reported in
hertz (Hz). In 1H NMR spectra, amide NH signals that exchange with deuterated solvent are not

reported.

Electrospray (ES) spectra were recorded on a Waters Platform Il and high resolution mass spectra
(HRMS) were recorded on a Thermo Finnigan MAT95XP and are accurate to * 0.001 Da. Infrared
spectra were recorded on a Thermo Scientific Nicolet iS5 FTIR spectrometer. Melting points were

determined on a GallenKamp apparatus and are uncorrected.

Thin layer chromatography (TLC) was performed using commercially available pre-coated plates
(Macherey-Nagel alugram. Sil G/UV254) and visualized under UV light at 254 nm and/or by staining
with phosphomolybdic acid solution. Flash column chromatography was carried out on Fluorochem
Davisil 40-63 pm 60 A silica with the eluent quoted. Optical rotation measurements were taken on an
AA-100 polarimeter using a cell with a path length of 0.25 dm at 24 °C with the solvent and
concentration (g/100 mL) stated. Circular dichroism (CD) spectra were recorded on a Jasco J-815

spectrometer using a 1 mm cell at 20 °C with the solvent and concentration stated.
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General Procedures

Activated chiral monomers C (a R= iBu; b R= Me; ¢ R= iPr), activated achiral monomers M1 and M2,
CBzGly-Aib,-OtBu and GlyNH,-Aib,-NHBoc and azlactone A1, L-VaINH'Bu and H-PheNH'Bu were

prepared using a previously described procedure.!

Cb R=Me
Cc R=iPr

Ca R=/Bu
N oo
A
o
o

Scheme 1: Activated chiral monomers Ca, Cb and Cc
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Scheme 2: Activated achiral monomers M1, M2 and M3
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Scheme 3: Peptides CbzGly-Aib,-OtBu and GlyNH,-Aibs,-NHBoc
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Scheme 4: Azlactone Al

General Procedure A : CbzGly-Aib,-OH (1.00 eq.) and 1-hydroxybenzotriazole hydrate (1.30 eq.) were
dissolved in CH,Cl, (60 mL/mmol) and the suspension cooled to 0 °C. N-(3-Dimethylaminopropyl)-NG-

ethylcarbodiimide (1.1 eq.) was added and the reaction was allowed to warm to room temperature

! Activated chiral and achiral monomers: (a) G. Guichard, V. Semetey, C. Didierjean, A. Aubry, J. - P. Briand, M. Rodriguez, J.
Org. Chem., 1999, 64, 8702; (b) J. Fremaux, C. Dolain, B. Kauffmann, J. Clayden and G. Guichard, Chem. Commun., 2013, 49,
7415. (c) J. Fremaux, L. Fischer, T. Arbogast, B. Kauffmann and G. Guichard, Angew. Chem. Int. Ed., 2011, 50, 1382. Peptides:
J. Sola, M. Helliwell and J. Clayden, J. Am. Chem. Soc., 2010, 132, 4548. M. De Poli, L. Byrne, R. A. Brown, J. Sola, A.
Castellanos, T. Boddaert, R. Wechsel, J. D. Beadle and J. Clayden, J. Org. Chem., 2014, 79, 4659. Azlactone: B. S. Jursic, S.
Sagiraju, D. K. Ancalade, T. Clark and E. D. Stevens, Synth. Commun., 2007, 37, 1709. Synthesis of L-VaINH'Bu and H-
PheNH'Bu: B. A. F. Le Bailly and J. Clayden, Chem. Commun., 2014, 50, 7949.
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and stirred until it was homogenous. The amine? (1.5 or 2.5 eq.) and trimethylamine or DIPEA (1.5 or
2 eq.) were added and the reaction mixture was stirred for 72 hours. The solvent was removed in
vacuo and EtOAc was added. The organic phase was washed with KHSO, (5%), NaHCQOs, brine, dried
(MgSQ,), filtered and concentrated. The pure oligomer was isolated by column chromatography

(CH,Cl,:MeOH, 90:10).

General Procedure B : Boc-protected oligomers (1.00 eq) were dissolved in a mixture CH,Cl,/TFA
(3/1) and stirred for 2 hours. The reaction mixture was then concentrated under reduced pressure
and the resulting residue was coevaporated 3 times with cyclohexane. The crude product was then
dissolved in DMF. DIPEA (3.00 eq) was then added and the mixture was cooled to 0 °C prior to the
dropwise addition of carbamate (1.00 eq) in DMF (0.3 M). The reaction mixture was left to stir at 0 °C
for 30 minutes then was allowed to warm to room temperature and stirred for another 18 hours. The
reaction mixture was then concentrated and purified by flash chromatography (CH,Cl,-MeOH, 90:10)
to give the desired compound (If DIPEA remained after column chromatography, the mixture was
dissolved in EtOH. CuS0,.5H,0 was added and the reaction mixture was stirred for 3 hours. A

filtration (CH,Cl,/MeOH, 90:10) over a short pad of silica gel gave the desired compound).

General Procedure C : The Boc-protected oligomer (1.00 eq) was dissolved in a mixture CH,Cl,/TFA
(3/1) and stirred for 2 hours. The reaction mixture was then concentrated under reduced pressure
and the resulting residue was coevaporated 3 times with cyclohexane. The crude product was then
dissolved in DMF. DIPEA (3.00 eq) was then added and the mixture was cooled to 0 °C prior to the
dropwise addition of Isopropyl isocyanate (2.00 eq) dissolved in DMF. The reaction mixture was left
to stir at 0 °C for 30 minutes, then was allowed to warm to room temperature and stirred for another
18 hours. The reaction mixture was then concentrated and purified by flash chromatography (CH,Cl,-
MeOH, 90:10) to give the desired compound (If DIPEA remained after column chromatography, the
mixture was dissolved in EtOH. CuS0O,.5H,0 was added and the reaction mixture was stirred for 3

hours. A filtration (CH,Cl,/MeOH, 90:10) over a short pad of silica gel gave the desired compound).

General Procedure D : Boc-protected oligourea (1.00 eq) and DIiPEA (1.00 eq) were added to a
solution of isopropyl amine (1.30 eq) in DMF (0.26 M) . The reaction was stirred for 30 min, quenched
with NaHCOs; aqueous solution and EtOAc was added. The organic phase was washed with KHSO,
(5%), NaHCOs (sat?), brine, dried (MgS0,), filtered and concentrated.

? From deprotection of Boc protected amine [CH,Cl,/TFA (3/1), 2h, r.t.]

S4



Experimental Procedures and Characterisation Data

BocVal"-NH(CO)NHiPr U1

H H C14H20N30;3
BOC\Nj:/N\n’N\l/ M = 287.40 g.mol”!

H o)

U1 was prepared from Cc (1.00 g, 2.91 mmol), isopropylamine (310 pL, 3.78 mmol) and DIPEA (537
pL, 2.91 mmol) as described in the general procedure D. The pure oligomer Ul (794 mg, 95%) was
isolated as a white solid. *H NMR (400 MHz, CDCl3) 6 = 5.00-4.80 (1H, m, NH), 4.79-4.64 (1H, m, NH),
4.54-4.35 (1H, m, NH), 3.81 (1H, oct, J = 6.9, NCH;p,), 3.51-3.38 (1H, m, NCHy,), 3.36-3.23 (1H, m,
NCHaHgva), 3.22-3.12 (1H, m, NCHaHgvq), 1.85-1.68 (1H, m, CHyy), 1.43 (9H, s, C(CH;)3), 1.13 (6H, d, J
= 6.5, 2 X CHzjpr), 0.94 (3H, d, J = 6.8, CH3va), 0.92 (3H, d, J = 6.9, CH3ya). *C NMR (100 MHz, CDCl3) § =
158.2 (C=0), 157.3 (C=0), 79.6 (C(CH3);), 56.6 (NCsHva), 43.4 (NCHjp,), 42.5 (NC-Hva), 30.7 (C,Hva),
28.5 (C(CHs)3), 23.6 (CHipr), 23.5 (CHipr), 19.5 (CsHavar), 18.1 (CsHava). IR (film, cm™): vinae = 3311, 2965,
2928, 2871, 1636, 1534; HRMS (ESI*): m/z calcd for C14H3oN303 [M+H]" 288.2287, found 288.2285.

BocAla“-NH(CO)NHiPr U2*

H
,N\/\Nj)\NJ\ C12H25N305

Boc _ A
H H M =289.35 g.mol

U2 was prepared from Cb (1.50 g, 4.76 mmol), isopropylamine (506 pL, 6.18 mmol) and DIPEA (880
pL, 4.76 mmol) as described in the general procedure D. The pure oligomer U2 (1.16 g, 94.0%) was
isolated as a white solid. '"H NMR (400 MHz, CDCl3) 6 =5.17 (1H, t, J = 4.5, NH), 4.94 (1H, d, J = 7.5,
NH), 4.74 (1H, brs, NH), 3.82 (1H, oct, J = 6.7, NCH,j,), 3.66 (1H, oct, J = 7.3, NCHj,), 3.32-3.17 (1H, m,
NCHaHgar), 3.17-3.03 (1H, m, NCHaHgaw), 1.42 (9H, s, C(CHs)3), 1.13 (9H, d, J = 6.5, 2 x CH3zjp, and
CHsaa). *C NMR (100 MHz, CDCl;) & = 158.3 (C=0), 156.5 (C=0), 79.6 (C(CHs)3), 47.6 (NCgHar), 46.7
(NC-Haai),42.4 (NCHyp,), 28.5 (C(CHs)3), 23.6 (CHipr), 23.5 (CHipr), 18.8 (CsHsa)- IR (film, cm™): vy =
3341, 2973, 2932, 2873, 1637, 1563; HRMS (ESI*): m/z calcd for C1,H,6N303 [M+H]* 260.1974, found
260.1986.

S5



BocLeu"-NH(CO)NHiPr U3

Jf L w B,
TY

U3 was prepared from Ca (2.00 g, 5.60 mmol), isopropylamine (600 uL, 7.27 mmol) and DIPEA (1.03
mL, 5.60 mmol) as described in the general procedure D. The pure oligomer U3 (1.58 g, 92.7%) was
isolated as a white solid. *H NMR (400 MHz, CDCl3) 6 = 5.16-4.94 (1H, m, NH), 4.81-4.48 (2H, m, NH),
3.90-3.75 (1H, m, NCH,.,), 3.70-3.59 (1H, m, NCHp,), 3.33-3.16 (1H, m, NCH4Hg,e), 3.16-3.02 (1H, m,
NCHaHgieu), 1.67 (1H, non, J = 6.9, CH,,), 1.42 (9H, s, C(CHs)s), 1.28 (2H, t, J = 7.3, CH3ey), 1.13 (6H, d, J
= 6.5, CHsipr), 0.91 (3H, d, J = 6.5, CH3ey), 0.90 (3H, d, J = 6.5, CH3.e0). *C NMR (100 MHz, CDCl3) 6 =
158.2 (€=0), 156.9 (C=0), 79.6 (C(CH3)3), 49.8 (NCsH eu), 46.2 (NCiiHzpeu), 42.4 (CiHaeu), 42.2 (NCHipr),
28.5 (C(CH3)3), 25.0 (CsHiew), 23.6 (CHiny), 23.5 (CHipy), 23.2 (CHsieu), 22.2 (CHaged)- IR (film, cm™): Viay =
3341, 2964, 2931, 2870, 1636, 1526;

BocVal“-Ala“-NH(CO)NHiPr U4

,ﬁ\ J\ C1gH37N504
N

N = -1
B B M =387.52 g.mol
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U4 was prepared from U2 (900 mg, 3.86 mmol), Cc (1.33 g, 3.86 mmol) and DIPEA (1.97 mL, 11.58
mmol) as described in the general procedure B2. The pure oligomer U4 (933 mg, 62.4% in two steps)
was isolated as a white solid. *H NMR (400 MHz, CD;0H) 6 = 6.39 (1H, d, J = 6.7, NH), 6.04-5.73 (4H,
m, NH), 4.88-3.67 (2H, m, NCHy, and NCH;p,), 3.52-3.38 (1H, m, NCHy,), 3.37-3.15 (2H, m, NCHHgyq
and NCHHgajg), 3.01-2.82 (2H, m, NCHaHgvo and NCHaHpa1), 1.70 (1H, oct, J = 6.6, CHyq), 1.43 (9H, s,
C(CHs)3), 1.11 (3H, d, J = 6.5, CH3yp,), 1.10 (3H, d, J = 6.5, CH3ip,), 1.07 (3H, d, J = 6.7, CH3a14), 0.93 (3H, d,
J = 6.8, CHsya), 0.89 (3H, d, J = 6.8, CH3va). *C NMR (100 MHz, CD;0H) 6 = 160.8 (C=0), 160.6 (C=0),
158.8 (C=0), 79.8 (C(CHs)3), 57.6 (NCsHva), 47.6 (NCgHaw), 46.9 (NCoHue), 43.2 (NCoHav), 42.9
(NCHjpy), 31.7 (CHva), 28.7 (C(CHs)3), 23.5 (CHi), 23.4 (CHip), 19.8 (CsHsva), 19.0 (CsHsan), 18.3
(CsHavar). IR (film, cm™): Vo = 3321, 2969, 2932, 2873, 1630, 1529; HRMS (ESI*): m/z calcd for
C1gH3gNsO4 [M+H]" 388.2924, found 388.2911.
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BocAla"-Leu"-NH(CO)NHiPr U5

G e
Boc” \/\N N \n/ M =401.54 g.mol
H H o

U5 was prepared from U3 (1.30 g, 4.98 mmol), Cb (1.60 g, 4.98 mmol) and DIPEA (2.54 mL, 14.94
mmol) as described in the general procedure B2. The pure oligomer U5 (860 mg, 38.4% in two steps)
was isolated as a white solid. *H NMR (400 MHz, CD30H) 6 = 6.61-6.42 (1H, m, NH), 5.91-5.72 (4H, m,
NH), 3.85-3.59 (1H, m, NCHyj,, NCH,, and NCHp,), 3.28-3.10 (2H, m, NCH4Hpiey and NCH4Hpas), 3.02-
2.81 (2H, m, NCHaHg.ey and NCHaHpa), 1.68 (1H, non, J = 6.9, CH,.,), 1.43 (9H, s, C(CHs)3), 1.32-1.20
(2H, m, CHypey), 1.11 (3H, d, J = 6.5, CH3ip,), 1.10 (3H, d, J = 6.5, CH3;p), 1.07 (3H, d, J = 6.7, CH34), 0.92
(3H, d, J = 6.7, CH3e), 0.90 (3H, d, J = 6.6, CHze0). *C NMR (100 MHz, CD;0H) & = 161.1 (C=0), 160.6
(C=0), 158.2 (€C=0), 79.9 (C(CHs)3), 49.3 (NCsHeu), 47.1(NCsHaia), 46.5 (NCoH2za10), 46.3 (NCoHz.eu), 43.1
(CHateu), 42.9 (NCHjpy), 28.7 (C(CH3)s), 25.9 (CsHieu), 23.6 (CHipr), 23.5 (CHipr), 23.4 (CHsgeu), 22.3
(CHsieu), 18.5 (CsHaue). IR (film, cm™): vimae = 3331, 2968, 2932, 2872, 1636, 1536; HRMS (ESI): m/z
calcd for Ci9H39NsO,Na[M+Na]* 424.2900, found 424.2887.

BocVal“-Ala"-Leu“-NH(CO)NHiPr U6

oc = -
N \n/ \/\N N \n/ \l/ M = 529.72 g.mol
H H o

H o)

U6 was prepared from U5 (850 mg, 2.12 mmol), Cc (727 mg, 2.12 mmol) and DIPEA (1.08 mL, 6.35
mmol) as described in the general procedure B2. The pure oligomer U6 (728 mg, 64.9% in two steps)
was isolated as a white solid. *"H NMR (400 MHz, CD30H) 6 =6.53 (1H, d, J = 10.0, NH), 6.25 (1H, dd, J
=7.2and 1.7, NH), 6.05 (1H, d, J = 7.9, NH), 5.96-5.86 (2H, m, NH), 5.83 (1H, d, J = 9.3, NH), 5.81-5.74
(1H, m, NH), 4.04-3.85 (2H, m, NCHp, and NCH.e,), 3.77-3.68 (1H, oct, J = 7.6, NCHp,), 3.59-3.39 (4H,
m, NCHyy, NCHaHgva, NCHgHgey and NCHaHgae), 2.74-2.34 (3H, m, NCHaHprey, NCHaHpve and
NCHaHgar), 1.76-1.58 (2H, m, CH/e, and CHy,), 1.45 (9H, s, C(CHs)3), 1.22 (2H, t, J = 7.1, CHy.,), 1.11
(3H, d, J = 6.5, CH3py), 1.10 (3H, d, J = 6.5, CH3;p,), 1.04 (3H, d, J = 6.8, CH3415), 0.97-0.85 (12H, m, 2 x
CHsver and 2 X CHspeu). *C NMR (100 MHz, CD;0H) 6 = 161.2 (€C=0), 160.8 (C=0), 160.6 (C=0), 159.4
(C=0), 80.1 (C(CHa3)3), 57.5 (NCsHva)), 49.1 (NCpH,eu), 48.1 (NC-Haar), 46.5 (NCsHar), 46.1 (NCoHzed),
43.9 (NCHava), 43.7 (CoHytew), 42.8 (NCHipr), 31.9 (CHva), 28.7 (C(CH3)s), 25.9 (CsHieu), 23.6 (2 x CHipy),
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23.5 (CHsieu), 22.4 (CHsieu), 20.0 (CsHavar), 18.6 (CsHsae), 18.4 (CsHsva). IR (film, cm™): vpa = 3319,
2963, 2931, 2872, 1628, 1567, 1530; HRMS (ESI*): m/z calcd for CysHs,N,Os [M+H]* 530.4030, found
530.4006.

BocAib"-Val“-Ala"-Leu”-NH(CO)NHiPr U7

X, JUQ o~ ﬁ
BocHN N\/\ \n« \|/ M =643.86 g.mol”

H

U7 was prepared from U6 (150 mg, 0.28 mmol), M2 (93 mg, 0.28 mmol) and DIPEA (145 uL, 0.85
mmol) as described in the general procedure B2. The pure oligomer U7 (50 mg, 27.4% in two steps)
was isolated as a white solid. *"H NMR (500 MHz, CD;0D) 6 =6.87 (1H,t,/=6.9, NH), 6.40 (1H, d, J =
9.4, NH), 6.13 (1H, d, /= 9.4, NH), 5.93 (1H, d, / = 9.0, NH), 5.79 (1H, s, NH), 5.77 (1H, d, J = 10.0, NH),
5.61 (1H, d, J = 9.8, NH), 4.09-3.96 (1H, m, NCHg), 3.94-3.85 (1H, m, NCH,,), 3.77-3.68 (1H, m,
NCHyq and NCHyp,), 3.67-3.44 (4H, m, NCH4Hgaipu, NCHAHgyw, NCHaHg.ey and NCHAHga), 2.87-2.76 (1H,
m, NCHaHsaipu), 2.70-2.57 (1H, m, NCHaHpeu), 2.53-2.32 (2H, m, NCHaHgvo and NCHaHpai), 1.69 (1H,
non, J = 6.8, CHe), 1.62 (1H, oct, J = 6.7, CHyg), 1.46 (9H, s, C(CHs)s), 1.37 (3H, s, CH3), 1.22 (2H, t, J =
7.2, CHjey), 1.14 (3H, s, CHs), 1.13 (3H, d, J = 6.5, CH3syp,), 1.12 (3H, d, J = 6.5, CH3z;p,), 1.04 (3H, d, J =
6.8, CHsa1a), 0.95-0.86 (12H, m, 2 X CH3ye and 2 x CHze,). *C NMR (125 MHz, CD;0D) 6 = 161.6 (C=0),
161.5 (C=0), 160.7 (C=0), 160.5 (C=0), 159.1 (C=0), 80.1 (C(CH3);), 56.0 (NCsHya), 54.8 (C), 49.3
(NCsHiew), 47.9 (NCHopibu), 47.5 (NCoHaae), 46.5 (NCgHaw), 46.0 (NCoHzeu), 44.5 (NCoHave), 43.8
(CoHaeu), 42.8 (NCHipr), 31.8 (C,Hvai), 28.9 (C(CHs)s), 26.6 (CHs), 26.0 (CHs), 25.9 (CsHieu), 23.7 (CHip),
23.7 (CHipr), 23.6 (CHsgew), 22.6 (CHsieu), 20.3 (CsHsvar), 18.8 (CsHsza), 18.6 (CsHavan). IR (film, cm™): viay
= 3300, 2970, 1656, 1527; Mp: >200 °C; HRMS (ESI*): m/z calcd for C3oHe;NgOg [M+H]" 644.4823,
found 644.4826.

BocEDA-Val“-Ala"-Leu"-NH(CO)NHiPr U8

BocHN /ﬁ\I,H N ﬁ\ bﬁ' N CasHlarNeOs
TN SN ‘n’ ~ NN \n’ M = 615.81 g.mol™'
H H o H H o

U8 was prepared from U6 (100mg, 0.16 mmol), M3 (47 mg, 0.16 mmol) and DIPEA (79 pL, 0.46

mmol) as described in the general procedure B2. The pure oligomer U8 (50 mg, 52.4% in two steps)
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was isolated as a white solid. *H NMR (400 MHz, CD30H) 6 = 6.78-6.66 (1H, m, NH), 6.34-6.20 (2H, m,
NH), 6.17-6.04 (2H, m, NH), 5.97 (1H, d, J = 9.3, NH), 5.91-5.78 (3H, m, NH), 4.06-3.94 (1H, m, NCH.s),
3.93-3.85 (1H, m, NCH,e,), 3.84-3.73 (1H, m, NCHi,), 3.66-3.42 (4H, m, NCHya, NCHaHgver, NCHaHg/eu
and NCHaHgar), 3.41-3.26 (2H, m, 2 x NCHHgepa), 3.07-2.89 (2H, m, 2 x NCHaHgepa), 2.75-2.37 (3H, m,
NCHaHstew, NCHAHgva and NCHaHgar), 1.75-1.57 (2H, m, CHyew and CHyw), 1.45 (9H, s, C(CHs)s), 1.33-
1.16 (2H, m, CHyey), 1.12 (3H, d, J = 6.5, CH3ip,), 1.11 (3H, d, J = 6.5, CH3;p,), 1.04 (3H, d, J = 6.7, CH3a14),
0.97-0.85 (12H, m, 2 x CH3,ey and 2 x CHsya). *C NMR (100 MHz, CD;0H) 6 = 161.5 (C=0), 161.4 (C=0),
160.6 (C=0), 160.6 (C=0), 159.0 (C=0), 80.2 (C(CHs)), 56.5 (NCsHyq), 49.4 (NCsHey), 48.0 (NC:Hano),
46.4 (NCsHap), 46.1 (NC Haiey), 44.5 (NCHaver), 43.8 (C Hasey), 42.8 (NCHip,), 41.6 (NCH,), 41.5 (NCH,),
31.8 (C,Hyu), 28.7 (C(CHs)s), 25.8 (CsHieu), 23.7 (CHaier), 23.6 (CHajpr), 23.5 (CHagen), 22.5 (CHagey), 20.2
(CsHsvar), 18.7 (CsHza), 18.6 (CsHsyg). IR (film, cm'l): Vmax = 3310, 2936, 1651, 1538; Mp: >200 °C;
HRMS (ESI*): m/z calcd for CogHs7NsOgNa [M+Na]" 638.4330, found 638.4324.

BocLeu"-Val’-Ala"-NH(CO)NHiPr U9

G J i
BOC\N erN\/\N N NWNY 025H51N705
H H 5

M =529.72 g.mol™!
H o g

U9 was prepared from U4 (583 mg, 0.99 mmol), Ca (355 mg, 0.99 mmol) and DIPEA (506 uL, 2.98
mmol) as described in the general procedure B2. The pure oligomer U9 (450 mg, 85.8% in two steps)
was isolated as a white solid. *H NMR (400 MHz, CD;0H) 6 = 6.59 (1H, d, J = 9.6, NH), 6.23-6.14 (1H,
m, NH), 6.12-6.02 (1H, m, NH), 6.02-5.87 (2H, m, NH), 5.83 (2H, d, J = 9.1, NH), 3.95-3.76 (3H, m,
NCHpae, NCHey and NCHp,), 3.62-3.55 (2H, m, NCHy, and NCHHgya), 3.55-3.45 (1H, m, NCH4Hg.eu),
3.45-3.36 (1H, m, NCHzHgas,), 2.80-2.68 (1H, m, NCHaHg;ey), 2.67-2.58 (1H, m, NCHaHza14), 2.57-2.44
(1H, m, NCHaHBva), 1.79-1.60 (2H, m, CH e, and CHy,), 1.48 (9H, s, C(CH3)s), 1.34-1.18 (2H, m, CH.ey),
1.14 (6H, d, J= 6.5, 2 x CH3j,), 1.07 (3H, d, J = 6.7, CH3p5), 1.01-0.87 (12H, m, 2 x CH3zyg and 2 x CH3pey).
3C NMR (100 MHz, CD;0H) 6 = 161.4 (C=0), 161.1 (C=0), 160.6 (C=0), 159.1 (C=0), 80.1 (C(CHs)s),
56.4 (NCgHva), 50.0 (NCgHieu), 47.1 (NCsHar), 46.7 (NCoHaan), 46.5 (NCoHyeu), 44.5 (NC-Hava), 42.8
(NCHjpy), 42.4 (CoHageu), 31.9 (CHval), 28.9 (C(CHs)s), 26.2 (CsHieu), 23.8 (CHsiew), 23.7 (2 x CHjpy), 22.5
(CHsieu), 20.1 (CsHavar), 19.4 (CsHaua), 18.5 (CsHava). IR (film, cm™): vy = 3339, 2963, 2931, 2871,
1636, 1567; [a]? = +58.8 (c = 1.00; MeOH); Mp: 194-196°C; HRMS (ESI): m/z calcd for CsHs,N;Os
[M+H]" 530.4030, found 530.4006.
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Ns-Aib,-Leu“-Val"-Ala"-NH(CO)NHiPr U10

R TNt t Ay

Boc-protected oligourea U10 (87 mg, 0.16 mmol) was dissolved in TFA (870 pl) and stirred for 45 min.
The reaction mixture was then concentrated under reduced. Triethylamine (36 uL, 0.26 mmol) and
an azlactone (85 mg, 0.23 mmol)" were added to the crude product in acetonitrile (0.58 mL). The
reaction stirred at reflux for 3 d. The solvents were removed under reduced pressure and purification
by column chromatography (SiO,; CH,Cl,:MeOH; 99:1-90:10) gave the title compound as a white
solid (34 mg, 36.8%). "H NMR (400 MHz, CD;0H) & = 7.73 (1H, s, NH), 7.27 (1H, d, J = 9.8, NH), 6.10
(1H, d, J = 9.3, NH), 5.97 (1H, d, J = 9.8, NH), 5.79-5.68 (1H, m, NH), 5.60 (1H, d, J = 10.0, NH), 4.28-
4.10 (1H, m, NCH,), 3.99-3.87 (1H, m, NCH,,), 3.86-3.77 (1H, m, NCHp,), 3.74-3.48 (4H, m, NCH g,
NCHHgya, NCHaHg ey and NCH4Hgar), 2.77-2.60 (1H, m, NCHaHga, and NCHaHBiey), 2.46 (1H, dd, J =
13.8 and 11.8, NCHaH3yq), 1.73-1.58 (2H, m, CH e, and CHy,), 1.48-1.37 (1H, m, CHaHgjeu), 1.56 (3H, s,
CH;), 1.53 (9H, s, 3 x CH3), 1.47 (3H, s, CH3), 1.45 (3H, s, CH3), 1.43 (3H, s, CH3), 1.39 (3H, s, CH3), 1.27-
1.17 (1H, m, CHaHp.ey), 1.14 (6H, d, J = 6.5, 2 x CH3p,), 1.06 (3H, d, J = 6.7, CH3415), 0.99-0.83 (12H, m, 2
X CHsyer and 2 x CHsgey). *C NMR (100 MHz, CD30H) 6 = 178.2 (C=0), 176.7 (C=0), 175.0 (C=0), 161.7
(€c=0), 161.3 (C=0), 161.3 (€=0), 160.7 (C=0), 64.8 (CNs), 58.4 (C), 57.9 (C), 57.8 (C), 57.8 (C), 56.4
(NCsHvai), 48.7 (NCsH eu), 47.0 (NCsHar), 46.7 (NC-Hza0), 46.0 (NCoHapeu), 44.4 (NCoHava), 42.8 (NCHipr),
42.3 (CoHageu), 32.2 (CHval), 28.1 (CHs), 27.4 (CHs), 26.3 (CHs), 25.9 (CH3), 24.6 (CsHieu), 24.5 (CH3), 23.8
(CHipr), 23.8 (CHipy), 23.7 (CHspey), 23.6 (CH3), 23.4 (CHs), 23.1 (CH3), 22.4 (CHspey), 20.1 (CsHava), 19.5
(CsH3a1a), 18.5 (CsH3va).

GlyNH,-Aib,-(Val),.,~NHBocC 2a

7 H S H j’\ H
HoN J1><Nm>< J1><N\n>< N_O CaoHs4NgOg

2a was prepared from GlyNH,-Aibs-NH, (547 mg, 1.32 mmol), Cc (453 mg, 1.32 mmol) and DIPEA
(673 pL, 3.96 mmol) as described in the general procedure B. The pure oligomer 2a (500 mg, 58.9%)
was isolated as a white solid. '"H NMR (500 MHz, CD3;0H) 6 = 8.60 (1H, s, NH), 8.14 (1H, t, J = 6.3,
NHay), 8.07 (1H, s, NH), 7.95 (1H, s, NH), 7.43 (1H, s, NHq), 7.22 (1H, s, NH), 6.38 (1H, s, NH), 6.32
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(1H, d, J = 9.5, NHyg), 5.99 (1H, t, J = 7.0, NHyq), 3.94 (1H, dd, J = 17.5 and 7.0, NCH4CHsgy,), 3.72 (1H,
dd, J = 17.5 and 5.7, NCHsCHggy), 3.57-3.36 (2H, m, NCHsHgve and NCHyg), 2.82-2.75 (1H, m,
NCHaHsvar), 1.69 (1H, oct, J = 6.9, CHyg), 1.50 (3H, s, CHs), 1.50 (3H, s, CH), 1.47-1.40 (24H, m, C(CHs);
and 5 x CHs), 1.34 (3H, s, CHs), 0.94 (3H, d, J = 6.9, CHsve), 0.91 (3H, d, J = 6.9, CHsve). *C NMR (125
MHz, CD;OH) 6 = 178.3 (C=0), 178.1 (C=0), 178.1 (C=0), 178.0 (C=0), 175.4 (C=0), 160.2 (C=0), 158.5
(C=0), 79.7 (C-0), 58.1 (C), 58.0 (C), 57.8 (C), 57.6 (C), 57.0 (NCsHyy), 43.7 (NCHagy), 43.4 (NC Hava),
31.5 (NCHya), 28.8 (C(CHs)s), 26.7 (CHs), 26.5 (CHs), 26.5 (CH3), 24.8 (CHs), 24.6 (CHs), 24.3 (CH3), 19.9
(CsHavar), 188 (CiHava). IR (film, cm™): Voo = 3306, 2981, 2935, 1651, 1543; [a]? = + 24.8 (c = 1.00;
MeOH); Mp: 88-90 °C; HRMS (ESI"): m/z calcd for CosHssNgOg [M+H]* 643.4137, found 643.4118.

GlyNH,-Aib,-(Val")ey-(Ala")e,-NHBoC 2b

H H H o H
H,N &N% &N% ﬁ\ N j\ J< C33He2N100g
\g/\ﬁ I N I N H/)/\ \g/ N © M = 742.90 g.mof”

2b was prepared from 2a (400 mg, 0.62 mmol), Cb (196 mg, 0.62 mmol) and DIPEA (318 L, 1.87
mmol) as described in the general procedure B. The pure oligomer 2b (100 mg, 21.6%) was isolated
as a white solid. *"H NMR (500 MHz, CD;0H) & = 8.57 (1H, s, NH), 8.48 (1H, s, NH), 8.15 (1H, t, J = 6.2,
NHagy), 7.96 (1H, s, NH), 6.60 (1H, s, NHap), 6.59 (1H, s, NH), 6.04 (1H, t, J = 5.9, NHap), 5.95 (1H, d, J =
5.9, NHya), 5.78 (1H, d, J = 9.1, NHy,), 3.97 (1H, dd, J = 17.6 and 7.1, NCH4Hgg),), 3.94-3.83 (1H, m,
NCHvyg), 3.69 (2H, dd, J = 17.6 and 5.7, NCHaHggyy), 3.66-3.53 (2H, m, NCHj, and NCHaHgya), 2.77-2.65
(1H, m, NCHaHgva), 2.59-2.44 (1H, m, NCH41), 1.65 (1H, oct, J = 6.7, CHyy), 1.51 (3H, s, CH;), 1.50 (3H,
s, CH3), 1.47-1.40 (24H, m, C(CH3); and 5 x CHj3), 1.34 (3H, s, CH3), 1.08 (3H, d, J = 6.9, CH34/4), 0.94 (3H,
d, J=6.9, CHsye), 0.91 (3H, d, J = 6.9, CH3va). *C NMR (125 MHz, CD;0H) & = 178.5 (C=0), 178.2 (C=0),
178.1 (€=0), 178.1 (€=0), 175.4 (C=0), 160.8 (C=0), 160.4 (C=0), 158.7 (C=0), 80.1 (C-0), 58.1 (C),
57.9 (C), 57.8 (C), 56.9 (C), 56.5 (NCsHva), 47.6 (NC-Haan), 47.3 (NCgHaw), 44.7 (NCHygy), 43.8
(NC:Hava), 31.6 (NC,Hya), 28.7 (C(CH3)5), 27.1 (CH3), 27.0 (CHs), 26.9 (CH3), 26.7 (CHs), 24.7 (CH;), 24.3
(CHs), 23.9 (CHs), 23.8 (CHs), 20.1 (CsHaval), 18.8 (CsHavar), 18.4 (C,Hzan). IR (film, cm™): via = 3282,
2981, 2935, 1649, 1544; [a]? = +8.0 (c = 1.00; MeOH); Mp: 103-105 °C; HRMS (ESI*): m/z calcd for
Ca3HeaN100sNa[M+H]* 765.4599, found 765.4586.
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GlyNH,-Aib,g-(Val")e,-(Ala")ev-(Leu"),e,~NHBoOC 2¢

M = 885.10 g.mol!

HZNTI/\NJ>< % Jl>< % JL /IWNV\NJLQ/H\H/O\K CaoH76N12010

2c was prepared from 2b (90 mg, 0.12 mmol), Ca (43 mg, 0.12 mmol) and DIPEA (21 pL, 0.36 mmol)
as described in the general procedure B. The pure oligomer 2¢ (80 mg, 74.7%) was isolated as a white
solid. *H NMR (500 MHz, CDsOH) & = 8.57 (1H, s, NH), 8.46 (1H, s, NH), 8.16 (1H, t, / = 6.7, NHg,), 7.94
(1H, s, NH), 7.43 (1H, s, NH), 7.22 (1H, s, NH), 6.88 (1H, s, NH), 6.60 (1H, d, J = 10.0, NH,.,), 6.44 (1H,
brd, J=9.5, NHy,), 6.08 (1H, t, J = 6.7, NH,,), 5.88 (1H, dd, J = 9.4 and 3.4, NH,), 5.84 (1H, d, J = 9.9,
NHae), 5.76 (1H, d, J = 10.4, NHy,), 4.13-4.02 (1H, m, NCHy;), 3.98 (1H, dd, J = 17.5 and 7.2,
NCHHggy), 3.89-3.76 (1H, m, NCH,,), 3.68 (1H, dd, J = 17.5 and 5.5, NCHaH;zgy,), 3.74-3.54 (3H, m,
NCHHgas, NCHyg and NCH4Hgye), 3.44 (1H, ddd, J = 14.1, 7.3 and 3.5, NCHHgey), 2.56-2.41 (2H, m,
NCHaHsew @and NCHaHpva), 2.39-2.25 (1H, m, NCHaHga), 1.76-1.55 (2H, m, CHyy and CHiey), 1.51 (3H,
s, CH3), 1.50 (3H, s, CH3), 1.48-1.42 (24H, m, 5 x CH3 and C(CH3)3), 1.34 (3H, s, CH;), 1.31-1.14 (2H, m,
CHjpey), 1.06 (3H, d, J = 7.0, CH3ay4), 0.94 (3H, d, J = 6.7, CH3yy), 0.93 (3H, d, J = 6.9, CH3yy), 0.90 (3H, d,
J=6.6, CHzey), 0.89 (3H, d, J = 6.8, CH3.eu). *C NMR (125 MHz, CD;0H) & = 178.6 (C=0), 178.3 (C=0),
178.2 (€=0), 178.1 (€=0), 175.4 (C=0), 161.4 (C=0), 160.9 (C=0), 160.7 (C=0), 159.2 (C=0), 80.1 (C-
0), 58.1 (€), 57.9 (C), 57.9 (C), 56.9 (C), 55.8 (NCgHyq), 50.0 (NCgH,ey), 48.5 (NCiHaaia), 46.8 (NCiHaeu),
46.6 (NCsHai), 44.5 (NC-Hyya), 43.8 (NCHaay), 42.3 (CoHye), 31.9 (CHva), 28.8 (C(CH3)s), 27.4 (CH;),
27.2 (CH3), 27.1 (CH3), 26.8 (CH3), 26.2 (CsH,ey), 24.5 (CH3), 24.3 (CHs), 23.8 (CH5), 23.7 (CHs), 23.5
(CHstew), 22.6 (CHsge), 20.0 (CsHsva), 18.6 (CsHava), 18.4 (CHsaw IR (film, cm™): Vo = 3297, 2975,
1659, 1537; [a]* = + 30.0 (c = 1.00; MeOH); Mp: 138-140 °C; HRMS (ESI*): m/z calcd for CqoH77010N1,
[M+H]" 885.5880, found 885.5880.

GlyNH,-Aibs-(Val'),e,-(Ala"),ev-(LeU")rei-NH(CO)NHiPr 2d

3
D

M = 870.09 g.mol

A

2d was prepared from 2c (60 mg, 0.07 mmol), isopropyl isocyanate (13.3 pL, 0.14 mmol) and DIPEA
(28 pL, 0.20 mmol) as described in the general procedure C. The pure oligomer 2d (56 mg, 94.9%)
was isolated as a white solid. '"H NMR (500 MHz, CD30H) 6 = 8.58 (1H, s, NH), 8.44 (1H, s, NH), 8.18
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(1H, t, J =, NHgy), 7.96 (1H, s, NH), 7.47 (1H, s, NH), 7.26 (1H, s, NH), 6.98 (1H, s, NH), 6.39 (1H, dd, J
=, NHyg), 6.28 (1H, dd, J =, NHy,), 6.12 (1H, d, J =, NHy4), 6.06 (1H, t, J = 6.7, NH,.,), 5.95 (1H, d, J =,
NHaia), 5.73 (1H, d, J =, NHj), 5.57 (1H, d, J =, NH,¢,), 4.09-3.90 (2H, m, NCHa, and NCH,y), 3.96 (1H,
dd, J = and, NCH4Hggy,), 3.80 (1H, oct, J =, NH,), 3.70 (1H, dd, J = and, NCHaH;g)), 3.67-3.58 (2H, m,
NCHHgva and NCHyg), 3.57-3.47 (1H, m, NCHaHgar), 3.44-3.35 (1H, m, NCH4Hgeu), 2.64-2.48 (2H, m,
NCHaHsew and NCHaHpva), 2.47-2.38 (1H, m, NCHaHga), 1.76-1.55 (2H, m, CHyy and CHiey), 1.51 (3H,
s, CH3), 1.50 (3H, s, CH3), 1.48-1.42 (24H, m, 5 x CH3 and C(CH3)3), 1.34 (3H, s, CHs), 1.26-1.18 (2H, m,
CHjpey), 1.13 (6H, d, J =, CH3), 1.06 (3H, d, J =, CH34y), 0.93 (6H, d, J =, CH3yy), 0.89 (6H, d, J = 6.9,
CHsieu). *C NMR (125 MHz, CD;0H) § = 178.6 (C=0), 178.4 (C=0), 178.2 (C=0), 175.5 (C=0), 163.1
(Cc=0), 162.8 (C=0), 161.8 (C=0), 161.0 (C=0), 160.7 (C=0), 160.5 (C=0), 58.1 (C), 57.9 (C), 57.8 (C),
56.9 (C), 56.0 (NCsHvqi), 48.7 (NCsH,eu), 48.2 (NCoH2ai), 47.2 (NCoHjpeu), 46.8 (NCgHar), 44.3 (NCoHoval),
43.7 (NCHagyy), 43.0 (NCHipr), 43.0 (CoHyeu), 31.9 (CHva), 27.2 (CH3), 27.0 (CHs), 26.9 (CHs), 26.7 (CH3),
26.2 (CsHpeu), 24.6 (CH3), 24.4 (CH3), 23.9 (CHs), 23.8 (CH3), 23.6 (CHseu), 23.5 (CHsipr), 23.4 (CHapr),
22.5 (CHsgew), 20.0 (CsHavar), 18.8 (CsHavar), 18.5 (CHsa). IR (film, cm™): vina = 3325, 2965, 1648, 1555;
[a]? = +28 (c = 1.00; MeOH); Mp: > 200 °C; HRMS (ESI): m/z calcd for C3sH760sN13 [M+H]" 870.5883,
found 870.5873.

GlyNH,-Aib,-Aib“-NHBoc 3

H,N HWP( HTP( j\ ></H 0 C2gH52NgOg
\ﬂ/\H N NN b \|< M = 628.76 g.mol”
(e} 0} (0] (e}

3 was prepared from GlyNH,AiB;NHBoc (650 mg, 1.57 mmol), M2 (517 mg, 1.57 mmol) and DIPEA
(800 pL, 4.70 mmol) as described in the general procedure B. The pure oligomer 3 (200 mg, 20.3%)
was isolated as a white solid. '"H NMR (500 MHz, CD30H) 6 = 8.81 (1H, s, NH), 8.20 (1H, s, NH), 8.15
(1H, t, J = 5.8, NHgy), 7.98 (1H, s, NH), 7.44 (1H, s, NH), 7.27 (1H, s, NH), 6.65 (1H, t, J = 5.9, NHju),
6.06 (1H, s, NH), 5.75 (1H, s, NH), 3.83 (2H, brd, J = 17.5 and 7.0, NCHyqy), 3.25 (2H, brd, J = 4.5,
NCHaipu), 1.50 (6H, s, CH;), 1.45 (15H, m, C(CH3);3 and 2 x CH;), 1.43 (6H, s, CH;3), 1.35 (6H, s, CH3), 1.25
(6H, s, CHs). *C NMR (125 MHz, CD;0H) & = 178.4 (C=0), 178.2 (2 x C=0), 178.1 (C=0), 175.4 (C=0),
159.2 (C=0), 158.3 (€=0), 79.7 (C-0), 58.1 (C), 58.1 (C), 57.8 (C), 56.8 (C), 54.6 (C), 48.8 (NCHjaipu),
43.7 (NCH,gy), 28.7 (C(CHs)3), 26.0 (2 x CH3), 25.8 (2 x CH3), 25.5 (6 x CH3). IR (film, cm™): vpna, = 3343,
2982, 29341, 1650, 1542; Mp: 103-105 °C; HRMS (ESI*): m/z calcd for CygHs30sNg [M+H]" 629.3981,
found 629.3974.
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GlyNH,-Aib,-Aib"-(Val"),.,~NHBoc 3a

JL><,H AN X curuo
\[]/\N N" o M = 756.93 g.mol"

3a was prepared from 3 (200 mg, 0.32 mmol), Cc (109 mg, 0.32 mmol) and DIPEA (162 uL, 0.95
mmol) as described in the general procedure B. The pure oligomer 3a (150 mg, 62.3%) was isolated
as a white solid. *"H NMR (500 MHz, CD;0H) & = 8.74 (1H, s, NH), 8.46 (1H, s, NH), 8.15 (1H, t, J = 6.1,
NHay), 7.91 (1H, s, NH), 7.45 (1H, s, NH), 7.23 (1H, s, NH), 6.45 (1H, d, J = 9.8, NHy4), 6.38 (1H, s, NH),
6.13 (1H, t, J = 6.0, NHpppu), 6.00 (1H, t, J = 5.9, NHy,), 5.58 (1H, s, NH), 3.91 (1H, dd, J = 17.4 and 6.6,
NCH,CHggly), 3.75 (1H, dd, J = 17.3 and 5.7, NCHACHjpgy), 3.71-3.59 (1H, m, NCH,Hgaipu), 3.58-3.50 (1H,
m, NCHygy), 3.49-3.39 (1H, m, NCHzHgya), 2.95-2.88 (1H, m, NCHaHpaibu), 2.79 (1H, ddd, J = 6.9,
NCHaHgva), 1.68 (1H, oct, J = 6.8, CHyy), 1.50 (6H, s, 2 x CH;), 1.46 (6H, s, 2 x CH3), 1.45 (9H, s,
C(CHs)s), 1.42 (6H, s, 2 x CH3), 1.40 (3H, s, CH;), 1.35 (6H, s, 2 x CH3), 1.15 (3H, s, CH;), 0.97 (3H, d, J =
6.7, CHsva), 0.92 (3H, d, J = 6.8, CHsye). *C NMR (125 MHz, CD;0H) 6 = 178.6 (C=0), 178.5 (C=0),
178.2 (€=0), 178.1 (€=0), 175.4 (C=0), 160.7 (C=0), 159.3 (C=0), 159.1 (C=0), 79.9 (C-0), 58.1 (C),
58.0 (C), 57.8 (C), 57.5 (NCgHvq), 56.8 (C), 55.0 (C), 48.5 (NCHaipu), 43.8 (NCHagyy), 43.4 (NCoHavgl), 32.0
(NC,Hva)), 28.8 (C(CHs)s3), 26.8 (CHs), 26.3 (3 x CH3), 26.2 (CH3), 25.5 (CHs), 25.0 (CHs), 24.9 (CHs), 24.6
(2 x CH3), 19.9 (CsH3va), 18.8 (CsHsva). IR (film, cm™): via = 3295, 2976, 2941, 1654, 1555; [a]?) =+
29.0 (c = 1.00; MeOH); Mp: 115-117 °C; HRMS (ESI*): m/z calcd for C34HesOsN1oNa [M+Na]* 779.4755,
found 779.4684.

GlyNH,-Aib,-Aib"-(Val“),e,-(Ala"),e,—~NHBoC 3b

NS

(0] p4
H H H H H
H C3gH72N¢ 20
H2N JRN\IP( &N\n>< i ></N N\/\ ﬁ 38M72N12VY 10
N N N” N N - ¥

3b was prepared from 3a (115 mg, 0.15 mmol), Cb (48 mg, 0.15 mmol) and DIPEA (78 uL, 0.46 mmol)
as described in the general procedure B. The pure oligomer 3b (58 mg, 44.5%) was isolated as a
white solid. *H NMR (500 MHz, CD;0H) & = 8.74 (1H, s, NH), 8.45 (1H, s, NH), 8.16 (1H, t, J = 6.3,
NHay), 7.98 (1H, s, NH), 7.47 (1H, s, NH), 7.25 (1H, s, NH), 6.56 (1H, d, J = 8.8, NH,,), 6.47 (1H, s, NH),
6.15-6.05 (2H, m, NH,, and NHypu), 6.04-5.97 (1H, m, NH\,), 5.87 (1H, d, J = 9.4, NHy,), 5.78 (1H, s,
NH), 3.92 (1H, dd, J = 17.5 and 6.8, NCH,CHggy,), 3.75 (1H, dd, J = 17.2 and 5.7, NCHACHggy), 3.83-3.64
(3H, m, NCH4Hgaipu, NCHa;; and NCHyy), 3.61-3.48 (1H, m, NCHHaya), 3.29-3.22 (1H, m, NCHAHga),
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2.95-2.78 (2H, m, NCHaHsa, and NCHaHpaipu), 2.69-2.55 (1H, m, NCHaHzva), 1.67 (1H, oct, J = 6.9,
CHva), 1.50 (6H, s, 2 x CH3), 1.46 (6H, s, 2 x CH3), 1.44 (9H, s, C(CHs3)s), 1.43 (6H, s, 2 x CH3), 1.40 (3H, s,
CH;s), 1.35 (6H, s, 2 x CH3), 1.17 (3H, s, CH3), 1.07 (3H, d, J = 6.8, CHsa1), 0.97 (3H, d, J = 6.9, CH3va),
0.93 (3H, d, J = 6.9, CH3va). *C NMR (125 MHz, CD;0H) & = 178.6 (2 x C=0), 178.2 (C=0), 178.2 (C=0),
175.5 (€=0), 161.5 (C=0), 160.9 (C=0), 159.4 (C=0), 158.4 (C=0), 80.0 (C-0), 58.1 (C), 58.0 (C), 57.8
(C), 56.8 (NCsgHva), 56.4 (C), 54.8 (C), 48.5 (NCHaaipu), 48.0 (NC-Haap), 46.8 (NCsHa), 44.3 (NC-Hava),
43.8 (NCHagyy), 31.9 (NC,Hya), 28.7 (C(CHs)3), 26.9 (CHs), 26.4 (2 x CHs), 26.3 (CHs), 26.2 (CHs), 25.6
(CHs), 24.9 (2 x CHs), 24.5 (2 x CHs), 20.0 (CsHsva), 18.7 (CsHsva), 18.5 (CHza). IR (film, cm™): Vo =
3325, 2963, 1648, 1572; [a]2® = +25.0 (c = 1.00; MeOH); Mp: 130-132 °C; HRMS (ESI): m/z calcd for
C3sH73010N12 [M+H]* 857.5567, found 857.5566.

GlyNH,-Aib4-Aib"-(Val"),ev-(Ala")ev-(Leu").e.-NHBoOC 3¢

\/
2 N N N7 N "N N/\r Y~ o M =999.25 g.mol
H H H H H H H
o o) ¢) 0 o

3c was prepared from 3b (50 mg, 0.06 mmol), Ca (21 mg, 0.06 mmol) and DIPEA (32 pL, 0.18 mmol)
as described in the general procedure B. The pure oligomer 3c (44 mg, 76%) was isolated as a white
solid. *H NMR (500 MHz, CD;OH) & = 8.77 (1H, s, NH), 8.43 (1H, s, NH), 8.17 (1H, t, J = 6.3, NHg,), 8.01
(1H, s, NH), 7.46 (1H, s, NH), 7.24 (1H, s, NH), 6.61 (1H, d, J = 10.0, NH,.,), 6.54 (1H, s, NH), 6.44 (1H,
d, J =8.7, NHyy), 6.37 (1H, dd, J = 8.7 and 3.9, NHypu), 6.07 (1H, t, J = 6.4, NH,¢,), 5.93 (1H, s, NHg),
5.91 (1H, s, NHy,), 5.82 (1H, d, J = 9.8, NHa), 5.75 (1H, s, NH), 4.09-4.00 (1H, m, NCH,j), 3.96 (1H, dd,
J=17.5 and 7.0, NCHACHggyy), 3.92-3.82 (1H, m, NCH,e,), 3.81-3.65 (3H, m, NCHaHgainu, NCHaHgvo and
NCHvg), 3.75 (1H, dd, J = 17.5 and 5.9, NCHACHgayy), 3.64-3.54 (1H, m, NCHaHgas), 3.42 (1H, ddd, J =
14.0, 7.1 and 3.6, NCHzHgey), 2.89 (1H, dd, J = 14.4 and 3.3, NCHaHgaisu), 2.63-2.55 (1H, m, NCHaHgvq),
2.53-2.44 (1H, m, NCHaH3.ey), 2.40-2.30 (1H, m, NCHaHgas), 1.75-1.59 (2H, m, CH,., and CH,), 1.52
(6H, s, 2 x CH3), 1.48 (15H, s, 2 x CH; and C(CH3);), 1.45 (6H, s, 2 x CH;), 1.42 (3H, s, CH3), 1.39 (3H, s,
CH;), 1.36 (3H, s, CH;), 1.32-1.09 (2H, m, CH3.y), 1.21 (3H, s, CH3), 1.05 (3H, d, J = 6.9, CH3zyj4), 0.97
(3H, d, J = 6.9, CHsyy), 0.94 (3H, d, J = 7.1, CH3), 0.93 (3H, d, J = 7.3, CHsyy), 0.90 (3H, d, J = 6.7,
CHsieu). *C NMR (125 MHz, CD;0H) 6 = 178.6 (2 x C=0), 178.2 (C=0), 178.1 (C=0), 175.4 (C=0), 161.8
(€=0), 161.1 (C=0), 160.6 (C=0), 159.4 (€=0), 159.2 (€=0), 80.1 (C-0), 58.1 (C), 58.0 (C), 57.7 (C), 56.8
(C), 55.9 (NCgHva), 54.7 (C), 49.8 (NCgH,eu), 48.5 (NCHypipu), 48.0 (NCuHzai), 46.9 (NCHael), 46.5
(NCsHaia), 43.9 (NCoHavay), 43.8 (NCHgyy), 42.2 (CoHaew), 32.4 (NCHya), 28.8 (C(CH3)s), 27.0 (CHs), 26.7
(2 x CH3), 26.5 (CsH.eu), 26.2 (CH3), 26.2 (CH3), 25.7 (CH3), 24.7 (2 x CH3), 24.4 (CHs), 24.3 (CH3), 23.5
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(C§H3Leu)r 22.5 (CrSHSLeu)r 19.8 (CrSH?:VaI)r 18.7 (C(SH?:Va/)f 18.5 (CyH3Ala IR (fl|m, Cm_l): Vmax = 3287: 2970:
1636, 1549; [a]?° = + 34.0 (c = 1.00; MeOH); Mp: 154-156 °C; HRMS (ESI*): m/z calcd for CasHg7011N14
[M+H]" 999.6673, found 999.6655.

GlyNH,-Aibs-Aib"-(Val'),e,-(Ala"),ev-(LeU"),e,-NH(CO)NHiPr 3d

5

H->N H H JL ></H H JL H N JL J\ MC H85N15 m10
- -1
2 \I(\NJJ>< NJI>< N N \n/ N/\r \n/ N —984.249. ol
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3d was prepared from 3c (40 mg, 0.04 mmol), isopropyl isocyanate (7.9 pL, 0.08 mmol) and DIPEA
(17 pL, 0.12 mmol) as described in the general procedure C. The pure oligomer 3d (35 mg, 88.9%)
was isolated as a white solid. '"H NMR (500 MHz, CD30H) 6 = 8.75 (1H, s, NH), 8.40 (1H, s, NH), 8.16
(1H, t, J = 6.3, NHgy), 7.99 (1H, s, NH), 7.45 (1H, s, NH), 7.23 (1H, s, NH), 6.52 (1H, s, NH), 6.45-6.34
(2H, m, NHyg and NHpu), 6.28 (1H, dd, J = 9.4 and 3.2, NH,y,), 6.24 (1H, d, J = 10.3, NHy,), 5.95 (1H, t,
J=7.1,NHy), 5.85 (1H, d, J = 9.7, NHau), 5.75 (1H, s, NH), 5.68 (1H, d, J = 7.9, NH;p,), 5.50 (1H, d, J =
9.5, NH,e,), 4.08-3.96 (2H, m, NCH,¢, and NCH,y,), 3.93 (1H, dd, J = 17.6 and 7.0, NCHACHggyy), 3.80 (1H,
oct, J = 6.7, NCHp,), 3.77-3.68 (2H, m, NCHpHpapu and NCHy,), 3.74 (1H, dd, J = 17.8 and 6.0,
NCHaCHsgaly), 3.67-3.59 (1H, m, NCHAHgva), 3.58-3.47 (1H, m, NCH4Hgai), 3.43-3.35 (1H, m, NCHAHg(eu),
2.94-2.83 (1H, m, NCHHpapu), 2.63-2.54 (1H, m, NCHaHsva), 2.53-2.47 (1H, m, NCHpHpe), 2.46-2.37
(1H, m, NCHaHgas), 1.72-1.57 (2H, m, CH,¢, and CHg), 1.50 (6H, s, 2 x CH;), 1.47 (3H, s, CH;), 1.46 (3H,
s, CH;), 1.43 (3H, s, CH;), 1.42 (3H, s, CHs), 1.40 (3H, s, CH3), 1.37 (3H, s, CH3), 1.34 (3H, s, CH3), 1.32-
1.09 (2H, m, CHjey), 1.19 (3H, s, CH3), 1.13 (6H, d, J = 6.6, CH3;»), 1.03 (3H, d, J = 6.9, CH341), 0.95 (3H,
d, J=6.9, CHsyy), 0.92 (3H, d, J = 6.7, CH3ey), 0.91 (3H, d, J = 6.9, CH3y,), 0.88 (3H, d, J = 6.7, CH3yey).
B3C NMR (125 MHz, CD;0H) & = 178.6 (2 x C=0), 178.2 (C=0), 178.1 (C=0), 175.4 (C=0), 162.1 (C=0),
161.1 (C=0), 160.8 (€=0), 160.5 (C=0), 159.4 (C=0), 58.1 (C), 58.0 (C), 57.7 (C), 56.8 (C), 56.1
(NCsHvai), 54.7 (C), 48.7 (NCsH,eu), 48.5 (NCHaaipu), 48.1 (NCoHzan), 47.4 (NCoHaieu), 46.6 (NCsHai), 43.9
(NC:Hava), 43.8 (C-Hyieu), 43.0 (NCHyqy), 43.0 (NCHipr), 32.3 (NC,Hya), 26.9 (CHs), 26.6 (2 x CHs), 26.4
(CsHiew), 26.2 (2 x CH3), 25.7 (CH3), 24.8 (2 x CH3), 24.5 (CH3), 24.4 (CH3), 23.6 (CsH3eu), 23.5 (CsHstew),
23.5 (CsHsieu), 22.5 (CsHsieu), 19.8 (CsHsva), 18.8 (CsHavar), 18.7 (CHza). IR (film, cm™): vis = 3297,
2966, 2930, 2872, 1638, 1546; [a]*’ = +64.8 (c = 1.00; MeOH). Mp: 166-168°C; HRMS (ESI*): m/z
calcd for C4qHgeO10N1s [M+H]* 984.6677, found 984.6677.
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GlyNH,-Aiba-(Aib"),.,-NHBoC 4
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4 was prepared from GlyNH,-Aibs-NH,Boc (518 mg, 1.25 mmol), M1 (4.12 mg, 1.25 mmol) and DIPEA
(638 L, 3.75 mmol) as described in the general procedure B. The pure oligomer 4 (521 mg, 82.9%)
was isolated as a white solid. '"H NMR (500 MHz, CD3;0H) 6 = 8.56 (1H, s, NH), 8.15 (1H, t, J = 6.2,
NHay), 8.03 (1H, s, NH), 8.01 (1H, s, NH), 7.44 (1H, s, NH), 7.27 (1H, s, NH), 6.48 (2H, s, NH), 6.26 (1H,
t,J = 6.3, NHapu), 3.83 (2H, brd, J = 6.2, NCHqy), 3.28 (2H, brd, J = 6.2, NCHau), 1.49 (6H, s, 2 x CH3),
1.46 (6H, s, 2 x CH3), 1.40 (9H, s, C(CH3)3), 1.39 (6H, s, 2 x CH3), 1.39 (6H, s, 2 x CH3), 1.23 (6H, s, 2 X
CH;).®C NMR (125 MHz, CD;0H) & = 178.2 (C=0), 178.1 (C=0), 178.1 (C=0), 177.9 (C=0), 175.4 (C=0),
160.5 (C=0), 156.8 (C=0), 79.8 (C-0), 58.1 (C), 58.0 (C), 57.5 (C), 57.1 (C), 54.8 (C), 49.5 (NCHjapu),
43.7 (NCHagyy), 28.7 (C(CHs)s), 25.6 (4 x CH3), 25.4 (2 x CH3), 25.2 (2 x CH3), 25.2 (2 x CHs). IR (film, cm’
Y): Vmax = 3304, 2982, 2934, 1642, 1539; HRMS (ESI*): m/z calcd for ChsHs30sNg [M+H]* 629.3981,
found 629.3971.

GlyNH,-Aib,-(Aib").e,~(Val"),e,-NHBoOC 4a

L e NN T

4a was prepared from 4 (474 mg, 0.75 mmol), Cc (259 mg, 0.75 mmol) and DIPEA (418 pL, 2.26
mmol) as described in the general procedure B. The pure oligomer 4a (281 mg, 49.2%) was isolated
as a white solid. "H NMR (500 MHz, CD;0H) & = 8.50 (1H, s, NH), 8.14 (1H, t, J = 6.3, NHg), 7.97 (2H,
s, NH), 7.46 (1H, s, NH), 7.24 (1H, s, NH), 6.41 (1H, s, NH), 6.36 (1H, d, J = 9.8, NHy,), 6.15 (1H, t, J =
6.4, NHapu), 5.84 (1H, s, NH), 5.75 (1H, t, J = 5.7, NHy,), 3.85 (1H, dd, J = 17.5 and 6.4, NCHACHggy,),
3.80 (1H, dd, J = 17.4 and 6.2, NCHACHggyy), 3.49 (1H, dd, J = 13.5 and 5.8, NCH4Hgaibu), 3.45-3.39 (1H,
m, NCHva), 3.39-3.33 (2H, m, NCHsHgva and NCHaHgaiu), 2.88 (1H, ddd, J = 14.8, 9.9 and 5.7,
NCHaHgva), 1.70 (1H, oct, J = 6.8, CHyy), 1.50 (6H, s, 2 x CH3), 1.45 (15H, s, C(CH3); and 2 x CH3), 1.39
(12H, s, 4 x CH3), 1.25 (3H, s, CH3), 1.19 (3H, s, CH3), 0.94 (3H, d, J = 6.9, CH3y,), 0.90 (3H, d, J = 6.9,
CHsve). *C NMR (125 MHz, CD;0H) 6 = 178.2 (C=0), 178.1 (C=0), 178.1 (C=0), 178.0 (C=0), 175.5
(C=0), 160.4 (C=0), 160.1 (C=0), 158.8 (C=0), 79.8 (C-0), 58.1 (C), 58.0 (C), 57.6 (C), 57.5 (NCsHva),
57.0 (C), 54.4 (C), 49.2 (NCHaipu), 43.7 (NCHyay), 42.7 (NCoHavar), 31.9 (NCHya), 28.8 (C(CHs)s), 26.5
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(CHs), 25.9 (CHs), 25.7 (CHs), 25.5 (2 X CHs), 25.4 (2 x CHs), 25.1 (2 X CHs), 25.0 (CHs), 19.8 (C;Hsval),
18.4 (CsHava)- IR (film, cm™): vy = 3283, 2962, 2938, 1648, 1537; [a]?* = + 26.0 (c = 1.00; MeOH);
Mp: 116-118 °C ; HRMS (ESI"): m/z calcd for C3sHgsOsN1o [M+H]" 757.4930, found 757.4928.

GlyNH,-Aibg-(Aib"),ey-(Val“),ev-(Ala"),e,~NHBoC 4b

H,N &H% &H% j\ H H : ﬁ\ C3gH72N12010
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\[o(\H T N ! N N \n/ N /\r \K M = 85705 g_mol

4b was prepared from 4a (280 mg, 0.37 mmol), Cb (117 mg, 0.37 mmol) and DIPEA (205 pL, 1.11
mmol) as described in the general procedure B. The pure oligomer 4b (260 mg, 82.0%) was isolated
as a white solid. "H NMR (500 MHz, CD;0H) & = 8.43 (1H, s, NH), 8.14 (1H, t, J = 6.3, NHg,), 8.00 (1H,
s, NH), 7.96 (1H, s, NH), 7.43 (1H, s, NH), 7.22 (1H, s, NH), 6.65 (1H, d, J = 9.3, NHyjs), 6.54 (1H, s, NH),
6.38-6.33 (1H, dd, J = 7.4 and 2.2, NHaju), 6.13 (1H, t, J = 6.0, NH,,), 6.00 (1H, s, NH), 5.83 (1H, d, J =
10.1, NHy,), 5.78 (1H, dd, J = 8.6 and 3.6, NHy,), 3.95-3.71 (1H, m, NCHy), 3.88 (1H, dd, J = 17.4 and
6.7, NCHACHggy), 3.77 (1H, dd, J = 17.4 and 6.0, NCHACHjpgyy), 3.71-3.50 (3H, m, NCHaHgaipu, NCHsHpvas
and NCHy,), 3.42-3.33 (2H, m, NCHzHgai, and NCHaHpau), 2.78-2.68 (1H, m, NCHpHpa), 2.54-2.43
(1H, m, NCHaH3va), 1.76-1.59 (1H, m, CHy,), 1.50 (6H, s, 2 x CH;), 1.46 (18H, s, 3 x CH3 and C(CH3);),
1.40 (3H, s, CHs), 1.39 (3H, s, CH3), 1.38 (3H, s, CH3), 1.29 (3H, s, CH3), 1.10 (3H, s, CH;), 1.10 (3H, d, J =
7.0, CHsai), 0.96 (3H, d, J = 6.9, CH3va), 0.92 (3H, d, J = 6.9, CH3ya). *C NMR (125 MHz, CD;0H) 6 =
178.1 (€=0), 178.1 (€=0), 178.1 (C=0), 178.0 (C=0), 175.4 (€=0), 161.6 (C=0), 160.3 (C=0), 160.2
(C=0), 158.6 (€=0), 80.2 (C-0), 58.1 (C), 58.0 (C), 57.5 (C), 57.0 (NCsHvq), 56.2 (C), 54.7 (C), 48.0
(NCH3aibu), 47.7 (NCgHaia), 47.5 (NC-Hjaia), 44.2 (NCoHava), 43.7 (NCHagyy), 31.8 (NC,Hya), 28.7 (C(CHs)s),
26.9 (CHs), 26.4 (2 x CH3), 26.0 (CH3), 25.9 (CHs), 25.8 (CHs), 25.5 (CHs), 25.0 (CHs), 24.6 (CHs), 24.5
(CHs), 19.9 (CsHsva), 18.7 (CsHava), 18.5 (C,Hzai). IR (film, cm™): vinae = 3312, 2974, 2944, 1649, 1540;
[@]® = + 33.0 (c = 1.00; MeOH); Mp: 128-130 °C; HRMS (ESI"): m/z calcd for C3gH73010N1, [M+H]"
857.5567, found 857.5559.

S18



GlyNH,-Aibg-(Aib"),ey-(Val“) ev-(Ala") e-(Leu"),e,—NHBoOC 4c
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4c was prepared from 4b (240 mg, 0.28 mmol), Ca (100 mg, 0.28 mmol) and DIPEA (109 puL, 0.84
mmol) as described in the general procedure B. The pure oligomer 4c (215 mg, 76.8%) was isolated
as a white solid. "H NMR (500 MHz, CD;0H) & = 8.38 (1H, s, NH), 8.14 (1H, t, J = 5.2, NHg,), 8.04 (1H,
s, NH), 7.96 (1H, s, NH), 7.46 (1H, s, NH), 7.24 (1H, s, NH), 6.65 (1H, s, NH), 6.62 (1H, d, J = 10.0,
NHey), 6.43-6.21 (3H, m, NH, NH e and NHy,), 6.11 (1H, brs, NH,), 6.03 (1H, d, J = 8.5, NHy,), 5.89
(1H, s, NHyqy), 5.87 (1H, s, NH,y,), 4.03-3.94 (1H, m, NCHyj), 3.92-3.69 (2H, m, , NCH\, and NCH,.,),
3.89 (1H, dd, J = 17.6 and 6.4, NCHsCHggyy), 3.75 (1H, dd, J = 16.6 and 4.5, NCHACHpgly), 3.69-3.62 (1H,
m, NCHHgau), 3.62-3.50 (2H, m, NCH4Hgyy and NCH4Hgar), 3.49-3.37 (1H, m, NCH4Hge,), 2.30-3.21
(1H, m, NCHaHgajpu), 2.50-2.43 (2H, m, NCHaHpey and NCHaHpyq), 2.42-2.33 (1H, m, NCHaH3a1), 1.73-
1.57 (2H, m, CHye, and CHyg), 1.50 (6H, s, 2 x CH3), 1.46 (12H, s, 1 x CH3 and C(CH3)s), 1.44 (6H, s, 2 x
CH;), 1.39 (3H, s, CH3), 1.38 (3H, s, CH3), 1.37 (3H, s, CH3), 1.30 (3H, s, CH3), 1.28-1.15 (2H, m, CHey),
1.08 (3H, s, CH3), 1.06 (3H, d, J = 7.0, CH3a14), 0.94 (3H, d, J = 10.3, CH3syy), 0.93 (3H, d, J = 6.8, CH3.y),
0.89 (3H, d, J = 6.6, CHsyq), 0.88 (3H, d, J = 7.0, CH3.eu). *C NMR (125 MHz, CD;0H) & = 178.1 (3 x
C=0), 178.0 (2 x C=0), 162.3 (€=0), 160.6 (C=0), 160.5 (€=0), 160.2 (C=0), 159.3 (C=0), 80.1 (C-0),
58.1 (C), 58.0 (C), 57.5 (C), 56.9 (C), 55.5 (NCgHyq), 53.8 (C), 49.7 (NCsH.eu), 48.5 (NC-Hjai), 47.9
(NCH3aibu), 46.8 (NC-Hjieu), 46.8 (NCsHaia), 43.9 (NCHagyy), 43.8 (NCoHava), 42.1 (CoHaed), 31.8 (NCHva),
28.8 (C(CHs)3), 27.0 (CHs), 26.6 (CsH,ey), 26.2 (3 x CH3), 26.2 (CH3), 25.7 (CH3), 25.4 (CH3), 24.8 (CH3),
24.4 (CHs), 24.2 (CH3), 23.5 (CsH3tew), 22.6 (CsH3ieu), 19.9 (CsHavar), 18.6 (CH3ai), 18.2 (CsH3va). IR (film,
cm™): Vmax = 3290, 2961, 2938, 1635, 1571; [a]?) =+ 38.0 (c = 1.00; MeOH); Mp: 144-146 °C; HRMS
(ESI"): m/z calcd for C4sHg7011N14 [M+H]" 999.6673, found 999.6657.

GlyNH,-Aibg-(Aib"),ey-(Val“) ey-(Ala")ev-(Leu"),e,-NH(CO)NHiPr 4d
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4d was prepared from 4c (107 mg, 0.11 mmol), isopropyl isocyanate (21 pL, 0.21 mmol) and DIPEA

T

44.8 uL, 0.32 mmol) as described in the general procedure C. The pure oligomer 4d (71 mg, 67.4%
( uL, ) g p p g ( g )
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was isolated as a white solid. '"H NMR (500 MHz, CD3;0H) 6 = 8.38 (1H, s, NH), 8.14 (1H, t, J = 6.2,
NHay), 8.05 (1H, s, NH), 7.96 (1H, s, NH), 7.43 (1H, s, NH), 7.23 (1H, brs, NH), 6.69 (1H, s, NH), 6.50-
6.40 (2H, m, NHy, and NHyu), 6.35 (1H, dd, J = 9.2 and 2.0, NHgy), 6.32-6.22 (2H, m, NHyg), 5.96 (1H,
t,J=6.7, NH,), 5.86 (1H, d, J =9.9, NHy,), 5.69 (1H, d, J = 7.8, NH;»,), 5.49 (1H, d, J = 9.5, NH,.,), 4.10-
3.94 (2H, m, NCH,e, and NCHayy,), 3.91 (1H, dd, J = 17.5 and 6.7, NCH4CHggy,), 3.78 (1H, oct, J = 6.9,
NCHip), 3.77-3.72 (1H, m, NCHyg), 3.74 (1H, dd, J = 17.2 and 5.5, NCHACHggy,), 3.70-3.64 (1H, m,
NCHaHgaipu), 3.63-3.52 (2H, m, NCHsHgvsr and NCHzHgaw), 3.45 (1H, ddd, J = 13.6, 7.4 and 3.4,
NCHaHBgeu), 3.30-3.25 (1H, m, NCHaHgaipu), 2.56-2.33 (3H, m, NCHaHgvs, NCHaHge, and NCHaHga),
1.68 (1H, non, J = 6.9, CH,,), 1.61 (1H, oct, J = 6.7, CHyg), 1.50 (6H, s, 2 x CH3), 1.46 (3H, s, CH;), 1.45
(6H, s, 2 x CHs), 1.41 (3H, s, CHs), 1.39 (3H, s, CHs), 1.38 (3H, s, CH3), 1.32 (3H, s, CH3), 1.21 (2H, t, J =
7.4, CHjey), 1.13 (6H, d, J = 6.6, CH3p,), 1.09 (3H, s, CH;), 1.06 (3H, d, J = 6.9, CH344), 0.95 (3H, d, J =
8.1, CHsva), 0.93 (3H, d, J = 7.2, CHse), 0.89 (6H, d, J = 6.8, CH3ye and CHspeu). *C NMR (125 MHz,
CD;0H) 6 = 178.2 (€C=0), 178.1 (€=0), 178.1 (C=0), 178.0 (C=0), 175.4 (C=0), 162.8 (C=0), 160.8
(C=0), 160.5 (€=0), 160.5 (C=0), 160.2 (€=0), 58.1 (C), 58.0 (C), 57.5 (C), 56.9 (C), 55.6 (NCsHy4), 53.8
(C), 48.5 (NCsHieu), 48.5 (NCiHapi), 47.8 (NCHopipu), 47.4 (NCoHjie), 46.9 (NCsHa), 43.8 (NCoHava),
43.8 (NCHagyy), 43.1 (NCHipr), 42.9 (C-Haseu), 31.9 (NCHvay), 27.0 (CH3), 26.7 (2 x CH3), 26.3 (CsH,eu), 26.2
(2 x CHs), 25.7 (CH3), 25.4 (CHs), 24.8 (CHs), 24.3 (CH3), 24.1 (CHs), 23.6 (CsH3eu), 23.5 (CsHsew), 23.5
(CsHzieu), 22.5 (CsHageu), 19.9 (CsHavar), 18.9 (CHsai), 18.4 (CsHava). IR (film, cm™): vima = 3310, 2972,
1640, 1563; [a]? = + 28 (c = 1.00; MeOH); Mp: >200 °C; HRMS (ESI'): m/z calcd for CqqHgsO10N1s
[M+H]" 984.6677, found 984.6661.

Cbz-GlyAib,ValOMe 6a

Hof Hof Hof CaoH5oNgO
Ph O N N N OMe 3211507%6™9
H H H
(0] (0] (0] (e}

Cbz-GlyAibsOH (71 mg, 0.13 mmol) and HOBt hydrate (27 mg, 0.16 mmol) were dissolved in
CH,Cl, (6 mL) and the solution cooled to 0 °C. EDC (22 pL, 0.13 mmol) was added and the reaction
mixture was allowed to warm to room temperature and stirred for 2 h. L-Valine methyl ester
hydrochloride (169 mg, 1.01 mmol) and NEt; (0.20 mL, 1.46 mmol) were added and the solution
stirred for 48 h. The solution was then diluted with CH,Cl, (15 mL) and the organic phase washed
with HCI (1 M, 2 x 10 mL), NaHCO; (sat., 2 x 10 mL) and brine (1 x 10 mL). The organic phase was
then dried (MgSQ.,), filtered and concentrated to give a white solid, which was purified by column
chromatography (1-5% MeOH in CH,CL,) to give the pure peptide (56 mg, 73%) as a white solid. 'H-
NMR (500 MHz, CD;0D) 8y 7.83 (1H, br s, NH), 7.75 (1H, br s, NH), 7.74 (1H, br s, NH), 7.73 (1H,
brs, NH), 7.72 (1H, br s, NH), 7.36 (5H, m, ArCH x5), 5.13 (1H, d, J=12.5, CH,0, H" of AB system),
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5.10 (1H, d, J=12.5, CH,0, H® of AB system), 4.22 (1H, m, CH), 3.77 (1H, d, J=17.0 Hz, CH,-NH,
H” of AB system), 3.70 (1H, d, J=18.0, CH,-NH, H® of AB system), 3.68 (3H, s, OCH3), 2.26 (1H,
dqq, J=7.0, 7.0, 7.0 Hz, CH-(CHs),), 1.50 (3H, s, CHj), 1.48 (3H, s, CH3), 1.43 (3H, s, CH;), 1.42 (3H,
s, CHs), 1.42 (3H, s, CH3), 1.40 (3H, s, CH3), 1.40 (3H, s, CH;), 1.39 (3H, s, CHj), 1.02 (3H, d, J=7.0,
CH;-CH), 0.97 (3H, d, J=7.0, CH;-CH). *C-NMR (126 MHz, CD;OD) 8¢ 178.0 (CO), 177.1 (CO),
176.8 (CO), 176.6 (CO), 173.7 (CO), 172.3 (CO), 159.5 (CO (Cbz)), 138.2 (ArC) 129.7 (ArCH),
129.5 (ArCH), 128.9 (ArCH), 67.9 (CH,0), 60.3 (CH-NH), 58.2 (-C), 57.97 (-C), 58.02 (-C), 57.7 (-C),
52.4 (OCH3), 45.4 (CH,-NH), 31.6 (CH), 27.0 (CH3), 26.5 (CHs), 26.1 (CH3), 25.8 (CHs), 25.1 (CH3),
24.9 (CH;), 24.8 (CH3), 19.8 (CH;-CH), 19.4 (CH3-CH). IR (neat) vma/cm™ = 3324, 2985, 2476,
1658. [a]2’ —23.6 (c 1.0, MeOH). Mp 209-210 °C. HRMS (ES®, MeOH) Calc. for C3,HsNgOo
(IM+H]") = 663.3718, found 663.3701.

Cbz-GlyAib,ValNH'Bu 6b

0 0 0
Ph_O H\)L N N NH'Bu Cashls7N70s
~~ \n’ N N N M = 703.43 g.mol™!
H H H
o) o] 0 0

Cbz-Gly-Aibs-OH (43 mg, 0.078 mmol) and HOBt hydrate (18 mg, 0.104 mmol) were dissolved in
CH,CI, (4 mL) and the solution cooled to 0 °C. EDC (14 pL, 0.08 mmol) was added and the reaction
mixture was allowed to warm to room temperature and stirred for 1.5 h. L-VaINH'Bu (35 mg, 0.2
mmol) in CH,Cl, (1 mL) and NEt; (42 pL, 0.3 mmol) were added and the solution stirred for 48 h. The
solution was then diluted with CH,Cl, (15 mL) and the organic phase washed with KHSO, (5%, 2 x
10 mL), NaHCO; (sat., 2 x 10 mL) and brine (1 x 10 mL). The organic phase was then dried (MgSOQ,),
filtered and concentrated and the crude residue was purified by column chromatography (5% MeOH in
CH,CL,) to give the pure peptide (18 mg, 33%) was as a white solid. '"H-NMR (500 MHz, CD;0D) &y
7.29-7.37 (5H, m, ArCH x5), 7.08 (1H, br s, NH), 5.14 (1H, d, J=12.5, CH,0, H" of AB system), 5.09
(1H, d, J=12.5, CH,0, H® of AB system), 3.99 (1H, d, /=6.0, CH), 3.80 (1H, d, J=18.0, CH,-NH, H*
of AB system), 3.68 (1H, d, J=17.0, CH,-NH, H"® of AB system), 2.33 (1H, dqq, J=7.0, 7.0, 6.5, CH-
(CHs),), 1.49 (6H, s, AibCH; x2), 1.44 (3H, s, CH3), 1.41 (9H, m, CH; x3), 1.39 (6H, s, AibCHj; x2),
1.37 (9H, s, C(CHs)3). *C-NMR (126 MHz, CD;0D) 8¢ 178.1 (CO), 177.2 (CO), 177.1 (CO), 176.7
(CO), 173.5 (CO), 172.3 (CO), 159.6 (CO (Cbz)), 138.3 (ArC), 129.7 (ArCH), 129.3 (ArCH), 128.9
(ArCH), 68.0 (CH,0), 62.0 (CH-NH), 58.1 (-C), 57.92 (-C), 57.88 (-C) 57.7 (-C), 52.6 (CMes), 45.5
(CH,-NH), 31.0 (CH-(CH3),), 29.2 (C(CH3)3), 28.0 (CH3), 27.2 (CH3), 26.9 (CH3), 26.4 (CH3), 24.3
(CHs), 24.2 (CH3), 24.1 (CH3), 19.9 (CH;-CH), 18.5 (CH;-CH). IR (neat) Vpa/cm™ = 3305, 2976,
2474, 1644. [a]?® +14.1 (¢ 0.5, MeOH). Mp 124-126 °C. HRMS (ES", MeOH) Calc. for
C3sHs7N,NaOg ([M+Na]") = 726.4166, found 726.4164.
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Cbz-GlyAibsPheO'Bu 6¢

o) o) 0 Fh
H H H CagHssNgO
Ph O N N N o'B 39156 T6+9
~Y \)LN><[r %LN><W %LN/['( Y M=75241 g.mol
H H H
0 o 0 0

Cbz-Gly-Aibs-OH (62 mg, 0.113 mmol) and HOBt hydrate (26 mg, 0.147 mmol) were dissolved in
CH,CI, (5 mL) and the solution cooled to 0 °C. EDC (20 ¢L, 0.113 mmol) was added and the reaction
mixture was allowed to warm to room temperature and stirred for 1.5 h. L-PheO'Bu.HCI (117 mg, 0.45
mmol) and NEt; (95 pL, 0.88 mmol) were added and the solution stirred for 48 h. The solution was
diluted with CH,Cl, (15 mL) and the organic phase washed with KHSO4 (5%, 2 x 10 mL), NaHCO;
(sat., 2 x 10 mL), brine (1 x 10 mL). The organic phase was then dried (MgSQ,), filtered and
concentrated and the crude residue purified by column chromatography (5% MeOH in CH,Cl,) to give
the pure peptide (58 mg, 68%) as a white solid. '"H-NMR (500 MHz, CD;0D) &y 7.29 (10H, m, ArCH
x10), 5.13 (1H, d, J=12.5, CH,0, H* of AB system), 5.10 (1H, d, J=12.5, CH,O, H® of AB system),
4.44 (1H, dd, J=7.5, 7.5 Hz, CH), 3.77 (1H, d, J=16.5, CH,-NH, H" of AB system), 3.70 (1H, d,
J=16.5, CH,-NH, H® of AB system), 3.15 (1H, dd, J=14.0, 7.5, CH,-Ph), 3.09 (1H, dd, J=14.0, 7.0,
CH,-Ph) 1.50 (3H, s, CH3), 1.46 (3H, s, CHs), 1.44 (3H, s, CH3), 1.43 (3H, s, CH3), 1.42 (3H, s, CHj3),
1.41 (3H, s, CH;), 1.41 (3H, s, CH3), 1.40 (3H, s, CH;), 1.35 (9H, s, C(CH3);). *C-NMR (126 MHz,
CDs0D) §¢ 177.6 (CO), 177.2 (CO), 176.9 (CO), 176.5 (CO), 172.4 (CO), 172.3 (CO), 159.5 (CO
(Cbz)), 139.0 (ArC), 138.3 (ArC), 130.7 (ArCH), 129.7 (ArCH), 129.4 (ArCH), 129.3 (ArCH), 128.9
(ArCH), 127.7 (ArCH), 82.5 (CMe;), 67.9 (CH,0), 58.14 (-C), 58.10 (-C), 57.9 (-C), 57.7 (-C), 56.9
(-C), 45.4 (CH2-NH), 38.6 (CH»-Ph), 28.3 (C(CHs)s), 27.0 (CH3), 26.6 (CH3), 26.1 (CH;), 25.8 (CH3),
25.0 (CH3), 24.9 (CH3), 24.8 (CH3). IR (neat) vy /em™ = 3306, 2982, 2934, 1709, 1651. [a]3? —12.0
(c 1.0, MeOH). Mp 200-202 °C. HRMS (ES’, MeOH) Calc. for C3Hs;N¢OoNa ([M+Na]") =
753.4182, found 753.4178.

Cbz-GlyAib,PheNH'Bu 6d

0 0 0 Ph
H H H C3gH57N,O
Ph<__O N N N NH'Bu 39115778
N \n/ \)LN%r %LN%( %LN/Q( M = 751.4269 g.mol'1
H H H
e} 0 0 0

Cbz-Gly-Aibs-OH (75 mg, 0.136 mmol) and HOBt hydrate (31 mg, 0.177 mmol) were dissolved in
CH,CI; (5 mL) and the solution cooled to 0 °C. EDC (24 pL, 0.136 mmol) was added and the reaction
mixture was allowed to warm to room temperature and stirred for 1.5 h. H-PheNH'Bu (75 mg, 0.34
mmol) and NEt; (71 pL, 0.51 mmol) were added and the solution stirred for 48 h. The solution was
diluted with CH,Cl, (15 mL) and the organic phase washed with KHSO,4 (5%, 2 x 10 mL), NaHCOs (sat.,

2 x 10 mL), brine (1 x 10 mL). The organic phase was then dried (MgSQ,), filtered and concentrated.
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The crude residue was purified by column chromatography (2-5% MeOH in CH,Cl,) to give the pure
peptide (89 mg, 87%) as a white solid. *H-NMR (500 MHz, CD;0D) &y 7.13-7.38 (10H, m, ArCH x10),
5.14 (1H, d, J=12.5, CH,0, H* of AB system), 5.09 (1H, d, J=12.5, CH,0, H® of AB system), 4.37 (1H, dd,
J=11.5, 3.0, CH-NH), 3.80 (1H, d, J=16.5, CH,-NH, H" of AB system), 3.69 (1H, d, J/=16.5, CH,-NH, H® of
AB system), 3.41 (1H, m, CH,-Ph), 2.92 (1H, m, CH,-Ph), 1.37-1.46 (30H, m, CH; x7 and C(CHs)s3), 1.18
(3H, s, CH3). *C-NMR (126 MHz, CD;0D) & 177.8 (CO), 177.6 (CO), 177.4 (CO), 176.6 (CO), 173.4
(CO), 172.3 (CO), 159.6 (CO (Cbz)), 140.0 (ArC), 138.8 (ArC), 130.3 (ArCH), 129.7 (ArCH), 129.4 (ArCH),
129.3 (ArCH), 128.9 (ArCH), 127.6 (ArCH), 68.0 (CH,0), 58.1 (-C), 57.9 (-C), 57.6 (-C), 57.5 (CH-NH),
52.8 (CMes), 45.4 (CH,-NH), 38.2 (CH,-Ph), 29.2 (C(CHs)s), 27.4 (CHs), 27.2 (CHs), 26.9 (CHs), 26.4
(CHs), 24.3 (CH3), 23.9 (CHs). IR (neat) Vpa/cm™ = 3303, 2983, 2936, 1729, 1651, 1530, 1455. [a]3?
+12.0 (c 1.0, MeOH). Mp 122-124 °C. HRMS (ES’, MeOH) Calc. for CssHs;NgOgNa ([M+Na]’) =
751.4269, found 751.4277.

CbzGly-Aib,-(Val"),..-NHBoc 7a

H H H
CszN\/ﬁ\ ><[rN)<a\ ><n/N)£ N O CasHsoN7Og
N N N \n/ \K y
M = 733.89 g.mol
H o H 0o H/)/\ o]

7a was prepared from CBzGly-Aib-OH (480 mg, 0.87 mmol), HOBt (173 mg, 1.13 mmol), EDC (169 pL,
0.96 mmol), DIPEA (223 pL, 1.31 mmol) and an amine (265 mg, 1.31 mmol)" as described in the
general procedure A. The pure oligomer 7a (422 mg, 70%) was isolated as a white solid. '"H NMR (500
MHz, CD3;0H) 6 = 7.86 (1H, s, NH), 7.76 (1H, s, NH), 7.70 (1H, s, NH), 7.61 (1H, s, NH), 7.50 (1H, s,
NHya), 7.38-7.24 (5H, m, 5 x =CH,,), 6.62 (1H, d, J = 10.1, NHy,), 6.05 (1H, d, J = 8.2, NH), 5.11 (2H, s,
OCH,), 3.75 (1H, d, J = 17.8, A part of AB pattern, NCH,Hggy), 3.72 (1H, d, J = 17.1, B part of AB
pattern, NCHaHgsy), 3.63-3.52 (1H, m, NCHaHsva), 3.48-3.39 (1H, m, NCHy,), 3.17-3.06 (1H, m,
NCHaHgva), 1.85 (1H, oct, J = 7.5, CHyg), 1.51-1.31 (33H, m, 8 x CH3 and C(CH3)3), 0.90 (3H, d, J = 7.0,
CHsva), 0.89 (3H, d, J = 7.1, CHsya). *C NMR (125 MHz, CD;0OH) § = 177.8 (C=0), 177.6 (C=0), 176.6
(€c=0), 176.4 (C=0), 172.1 (€=0), 159.3 (C=0), 158.1 (C=0), 138.1 (=C,/), 129.4 (2 x =CH,,), 129.0
(=CHar), 128.6 (2 x =CHy,,), 79.7 (C-0), 67.7 (OCH,), 58.3 (C), 58.0 (C), 57.8 (C), 57.5 (C), 57.1 (NCsHva),
45.2 (NCHagyy), 42.5 (NC-Hava), 30.4 (NC,Hya), 28.7 (C(CHs)3), 26.2 (CH3), 25.6 (CH3), 25.5 (CH3), 25.2 (2
X CHs), 24.9 (CH3), 19.9 (CsHsva), 19.2 (CsHave). IR (film, cm™): vy = 3344, 2965, 2930, 2907, 1632,
1571; [a]? = -76 (c = 1.00; MeOH); Mp: 89-91 °C; HRMS (ESI"): m/z calcd for C3sHeoN709 [M+H]"
734.4447, found 734.4446.
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CbzGly-Aibs-(Val"),ev-(Ala"),e,-NHBoOC 7b

H H H H

Cb HN\/ﬁ\ N N NN ﬁ\ J< CaoHerNgO

74 N%r 7<&N><|f %N \n/ \/\N o _40 67'N9Y10 ’
H o H o H o H M =834.01 g.mol

7b was prepared from 7a (385 mg, 0.52 mmol), Cb (164 mg, 0.52 mmol) and DIPEA (172 puL, 1.57

mmol) as described in the general procedure B. The pure oligomer 7b (300 mg, 69.2%) was isolated
as a white solid. '"H NMR (500 MHz, CD30H) 6 = 7.79 (1H, s, NH), 7.74 (1H, s, NH), 7.72 (1H, s, NH),
7.47 (1H, t, J = 5.4, NHyy), 7.38-7.26 (5H, m, 5 x =CH,,), 6.46 (1H, d, J = 7.0, NH,), 5.94-5.87 (2H, m,
NHyg and NHap), 5.10 (2H, s, OCH,), 3.75 (1H, d, J = 17.0, A part of AB pattern, NCHaHgey), 3.72 (1H, d,
J = 17.3, B part of AB pattern, NCHaHsg,), 3.67-3.52 (2H, m, NCHyg and NCHyj), 3.41-3.33 (1H, m,
NCHaHgva), 3.32-3.23 (1H, m, NCHaHsva), 3.17-3.05 (2H, m, NCHa), 1.88 (1H, oct, J = 6.7, CHyy),
1.50-1.35 (33H, m, 8 x CH; and C(CHs)s), 1.07 (3H, d, J = 6.7, CH3a4), 0.93 (3H, d, J = 6.8, CH3y,), 0.90
(3H, d, J = 6.9, CH3va). *C NMR (125 MHz, CD;0OH) & = 177.8 (C=0), 177.4 (C=0), 176.8 (C=0), 176.5
(C=0), 172.1 (€=0), 161.0 (€=0), 159.3 (C=0), 157.9 (C=0), 138.0 (=Cy/), 129.4 (2 x =CH,/), 129.0
(=CHar), 128.6 (2 x =CHy,,), 79.8 (C-0), 67.7 (OCH,), 58.2 (C), 57.9 (C), 57.8 (C), 57.6 (C), 56.2 (NCsHva),
48.5 (NCsHa), 46.0 (NCoHja), 45.2 (NCHogy), 42.4 (NCoHava), 30.4 (NCHya), 28.7 (C(CHs)s), 26.2
(CHs), 25.6 (CH3), 25.4 (CHs), 25.2 (2 x CH3), 25.0 (CHs), 20.1 (CsHsvy), 18.6 (CsHavw), 18.5 (CsHsaw)- IR
(film, cm™): vimax = 3309, 2977, 2938, 1656, 1537; [a]? = -124 (c = 1.00; MeOH); Mp: 129-131 °C;
HRMS (ESI"): m/z calcd for C4oHegNsO19 [M+H]" 834.5084, found 834.5083.

CbzGly-Aibs-(Val"),ev-(Ala") ev-(Leu"),ei-NHBOC 7¢

0 M =976.21 g.mol”!

Cb: HN\/IO'I\ H i H H H g JL H O
z N )%LN N \n’ ~NTON \I‘r \|< Ca7Hg1N11O 14
Ho§ H O H a H H

7c was prepared from 7b (250 mg, 0.30 mmol), Ca (107 mg, 0.30 mmol) and DIPEA (153 puL, 0.90
mmol) as described in the general procedure B. The pure oligomer 7c (249 mg, 85.1%) was isolated
as a white solid. '"H NMR (500 MHz, CD30H) 6 = 8.34 (1H, s, NH), 7.77 (1H, s, NH), 7.74 (1H, s, NH),
7.52 (1H, t, J = 5.4, NHy,), 7.42 (1H, s, NH), 7.37-7.26 (5H, m, 5 x =CH,,), 6.36 (1H, d, J = 6.8, NH ),
5.98-5.87 (3H, m, NH,e,, NHz, and NHyy,), 5.81 (1H, d, J = 6.8, NH\4), 5.10 (2H, s, OCH,), 3.76 (1H, d, J
= 15.4, A part of AB pattern, NCHsHggy), 3.71 (1H, d, J = 16.9, B part of AB pattern, NCHaH;zqy,), 3.77-
3.68 (1H, m, NCHy,), 3.66-3.52 (2H, m, NCH,, and NCH,.,), 3.51-3.39 (1H, m, NCHAHgva), 3.32-3.22
(2H, m, NCHaHsye and NCHzHga), 3.20-3.16 (1H, m, NCHzHgpe,), 3.07-2.97 (2H, m, NCHaHp, and
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NCHaHza), 1.90 (1H, oct, J = 7.0, CHya), 1.65 (1H, non, J = 7.1, CH,e,), 1.50-1.35 (33H, m, 8 x CH; and
C(CHs)s), 1.34-1.28 (1H, m, CHaHsgeu), 1.24-1.19 (1H, m, CHaHpien), 1.08 (3H, d, J = 6.8, CHsap), 0.93
(3H, d, J = 6.8, CHsyw), 0.92 (3H, d, J = 7.2, CH3.ey), 0.90 (3H, d, J = 7.6, CHse), 0.89 (3H, d, J = 6.8,
CHsva). *C NMR (125 MHz, CD;0H) & = 177.9 (C=0), 177.3 (C=0), 176.9 (C=0), 176.5 (C=0), 172.2
(C=0), 161.0 (C=0), 160.8 (C=0), 159.3 (C=0), 158.2 (C=0), 138.0 (=Cy), 129.4 (2 x =CH,,), 129.0
(=CH,,), 128.6 (2 X =CH,), 79.7 (C-0), 67.7 (OCH,), 58.2 (C), 57.9 (C), 57.8 (C), 57.6 (C), 56.3 (NCsHya),
50.5 (NCsHieu), 47.5 (NCsHa), 46.3 (NC Hapw), 45.5 (NC Hae), 45.3 (NCHaay), 42.6 (C Hasey), 41.9
(NC: Hava), 30.0 (CHyar), 28.7 (C(CHs)s), 26.5 (CHs), 25.9 (CsHieu), 25.6 (CHs), 25.4 (CH3), 25.0 (CH3), 24.9
(2 X CH3), 23.5 (CHster), 22.4 (CHsgeu), 20.2 (CsHavar), 19.0 (CsHsa), 18.6 (CoHavar). IR (film, cm™): vinax =
3304, 2932, 2873, 1655, 1536; [a]2° = -14 (c = 1.00; MeOH); Mp: 135-136 °C; HRMS (ESI*): m/z calcd
for C47HaN11011 [M+H]* 976.6190, found 976.6189.

CbzGly-Aibs-(Val"),e-(Ala")rev-(Leu")ev-(Val“),er-NHBoOC 7d

o M =1104.38 g.mol"!

CszN\/ﬁ\ ><If 7& ><If 75( /I\H,N\/g\HJL ;)/H\n,ﬂ\/g\”ﬁ\ok Co3HoaN13012

7d was prepared from 7¢ (150 mg, 0.15 mmol), Cc (53 mg, 0.15 mmol) and DIPEA (79 uL, 0.46 mmol)
as described in the general procedure B. The pure oligomer 7d (40 mg, 21.6%) was isolated as a
white solid. *H NMR (500 MHz, CD30H) & = 8.35 (1H, s, NH), 7.80-7.70 (3H, m, NH), 7.62 (1H, t, J = 5.4,
NHva), 7.52 (1H, s, NH), 7.43 (1H, t, J = 5.4, NHgy), 7.42 (1H, s, NH), 7.39-7.28 (5H, m, 5 x =CH,,), 6.44
(1H, d, J = 6.8, NH,y), 6.27 (1H, s, NHap), 6.10-5.75 (4H, m, NHyq;, NH ey, NHyg and NHgjg), 5.12 (2H, s,
OCH,), 3.96-3.37 (8H, m, NCH\;, NCH ey, NCHaiq, NCHAHgya, NCHAHByw, NCH4Hpa, and NCH4Hge,) 3.78
(1H, d, J = 19.4, A part of AB pattern, NCHsHggy), 3.78 (1H, d, J = 19.8, B part of AB pattern,
NCHaHsayy), 3.28-3.11 (1H, m, NCHaHpva), 2.99-2.47 (3H, m, NCHaHpya, NCHaHBa1; and NCHaHp.ey), 1.95
(1H, oct, J = 7.0, CHyg), 1.75-1.62 (2H, m, CHy and CH,e,), 1.52-1.35 (35H, m, 8 x CH; and C(CH3); and
CHaieu), 1.09 (3H, d, J = 6.8, CH3a1), 0.98-0.86 (18H, m, 4 x CHsye and 2 x CHzey). *C NMR (125 MHz,
CDs;0H) 6 = 178.0 (C=0), 177.3 (€C=0), 177.0 (C=0), 176.6 (C=0), 175.0 (C=0), 172.3 (C=0), 161.1
(C=0), 161.0 (€C=0), 159.4 (C=0), 159.1 (C=0), 138.2 (=Ca;), 129.6 (2 x =CHp,), 129.1 (=CH,,), 128.8 (2 x
=CHy/), 80.0 (C-0), 67.8 (OCH,), 58.3 (C), 58.0 (C), 57.9 (C), 57.7 (C and NCsHval), 56.1 (NCsHva), 49.5
(NCpHew), 47.4 (NCpHa), 46.6 (NCoHaeu), 46.5 (NCoHaan), 45.4 (NCHyey), 43.4 (NCoHava), 43.0
(CoHatew), 42.3 (NCoHava), 31.9 (GHua), 29.7 (CHva), 28.9 (C(CHs)s), 26.6 (CH3), 26.1 (CsHieu), 26.0

(CHs), 25.6 (CH3), 25.5 (CH3), 25.1 (2 x CHs), 23.8 (CHsyeu), 22.6 (CHsgeu), 20.6 (CiHaval), 20.1 (CsHaval),
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19.2 (CsH3aia), 18.8 (CsHsva), 18.1 (CsHaval). ). IR (film, cm™): Vinax = 3312, 2945, 1649, 1528; [a]ZI;’ =-16
(c = 1.00; MeOH); Mp: 159-161 °C; HRMS (ES"): m/z calcd for Cs3He3N1301.Na [M+Na]* 1126.99.

CbzGly-Aibs-(Val")iev-(Ala")rev-(LeU")rev-(Val"),eo-NH(CO)NHiPF 7e

A i

ﬁ\ N\/\N’ﬁ\ J\ Cs2HoaN14011
o M = 1089.37 g.mol”

7e was prepared from 7d (36 mg, 0.03 mmol), isopropyl isocyanate (6.4 pL, 0.07 mmol) and DIPEA
(13.6 pL, 0.10 mmol) as described in the general procedure C. The pure oligomer 7e (32 mg, 89.8%)
was isolated as a white solid. '"H NMR (500 MHz, CD30H) 6 = 8.34 (1H, s, NH), 7.80-7.70 (3H, m, NH),
7.57 (1H, t, J = 6.5, NHy,), 7.40-7.24 (5H, m, 5 x =CH,,), 6.16 (1H, s, NH,.,), 6.07 (1H, d, J = 8.8, NH ),
6.03-5.96 (1H, d, J = 3.9, NH;p,), 5.96-5.78 (4H, m, NHy,, NHae, NHyg and NHg), 5.69 (1H, d, J = 9.7,
NHya), 5.11 (2H, s, OCH,), 3.90-3.66 (3H, m, NCH;, NCH,¢,, NCH\,) 3.76 (1H, d, J = 16.6, A part of AB
pattern, NCHuHgsy), 3.71 (1H, d, J = 16.6, B part of AB pattern, NCHaHzgy), 3.64-3.38 (6H, m,
NCHsHgya, NCHaHgya NCHAHgai, NCHAHg ey NCHyy NCH;p), 3.22-3.11 (1H, m, NCHaHpv,), 2.99-2.88 (1H,
m, NCHaHsve), 2.87-2.77 (1H, m, NCHaHgeu), 2.76-2.65 (1H, m, NCHaHsai), 1.93 (1H, oct, J = 6.9,
CHva), 1.77-1.59 (2H, m, CHyy and CH,e,), 1.49 (3H, s, CH;), 1.48 (3H, s, CH3), 1.47-1.33 (18H, m, 6 x
CH; and C(CHs)3), 1.33-1.14 (2H, m, CH), 1.11 (6H, d, J =, NCH(CH3),), 1.07 (3H, d, J = 6.9, CH3za14),
0.7-0.86 (18H, m, 4 x CH3yy and 2 x CHzer). *C NMR (125 MHz, CD;0H) 6 = 177.9 (€C=0), 177.1 (C=0),
176.9 (€=0), 176.5 (C=0), 175.9 (C=0), 175.7 (€=0), 172.2 (€=0), 161.1 (C=0), 161.0 (C=0), 160.7
(C=0), 159.3 (€=0), 138.1 (=Cg/), 129.4 (2 x =CHg,), 129.0 (=CHg,), 128.6 (2 x =CH,,), 67.7 (OCH,), 58.2
(€), 57.9 (C), 57.8 (C), 57.6 (C), 56.3 (NCsHva), 49.9 (NCsH,eu), 47.3 (NCsHar), 45.9 (NCoHyey), 45.7
(NCHipr), 45.3 (NC:Haar), 43.3 (NCHagyy), 42.8 (NCoHova), 42.7 (CoHyrew), 41.9 (NCiHaval), 31.7 (CHva),
29.7 (C,Hval), 26.6 (CH3), 25.9 (CsHiew), 25.6 (CHs), 25.4 (CHs), 25.3 (CHs), 25.0 (CHs), 24.8 (CHs), 23.6
(CHsyeu), 23.5 (2 x CHsipy), 23.5 (CHspey), 20.4 (CsHava), 20.0 (CsH3var), 18.9 (CsHsa), 18.6 (CsHsva), 18.4
(CsHavar). IR (film, cm™): vmax = 3316, 2971, 2871, 1643, 1549; [a]?) = +49.6 (c = 1.00; MeOH); Mp:
190-192 °C; HRMS (ES*): m/z calcd for Cs;Hg,N1401:Na [M+H]" 1111.8.
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CbzGly-Aib,-(Val’)-NH(CO)NHiPr 8a

CszN\/ﬁ\ H H j:,“ H C35HssNgOg
N N N A \|/ M =718.88 gmol"
0 0 0

8a was prepared from CBzGly-Aib-OH (200 mg, 0.36 mmol), HOBt (72 mg, 0.47 mmol), EDC.HCI (76
mg, 0.40 mmol), DIPEA (92 pL, 0.55 mmol) and U1 (250 mg, 0.55 mmol) as described in the general
procedure A. The pure oligomer 8a (176 mg, 68%) was isolated as a white solid. *H NMR (500 MHz,
CD30H) 6 = 7.82-7.59 (5H, m, NH), 7.40-7.26 (5H, m, 5 x =CH,,), 7.24 (1H, d, J = 9.7, CHNH,,), 5.59
(1H, d, J = 8.0, NH;»), 5.54 (1H, d, J = 6.5, CH,NHg), 5.14 (1H, d, J = 12.6, A part of AB pattern,
OCH4Hg), 5.08 (1H, d, J = 12.6, B part of AB pattern, OCHxH;), 3.80 (1H, d, J = 16.5, A part of AB
pattern, NCH,Hggy), 3.67 (1H, d, J = 16.8, B part of AB pattern, NCHaH;zgy,), 3.89-3.56 (3H, m, NCHjz,,
NCHaHsvar and NCHyg), 3.07-2.93 (1H, m, NCHaHsva), 1.75 (1H, oct, J = 6.94, CHyg), 1.54-1.47 (6H, m, 2
x CH3), 1.46-1.30 (18H, m, 6 x CH3), 1.12 (3H, d, J = 6.7, CH3:p,), 1.10 (3H, d, J = 6.8, CH3p,), 0.95 (3H, d,
J=6.9, CHsya), 0.92 (3H, d, J = 6.9, CH3va). *C NMR (125 MHz, CD;0H) 6 = 177.7 (C=0), 177.5 (C=0),
177.3 (€C=0), 176.6 (C=0), 172.2 (€=0), 160.4 (C=0), 159.3 (C=0), 138.0 (=C,), 129.4 (2 x =CH,,), 129.0
(=CHar), 128.6 (2 x =CH,,), 67.7 (OCH,), 58.4 (C), 57.8 (C), 57.7 (C), 57.6 (C), 56.7 (NCsHyq), 45.3
(NCHagyy), 42.9 (NCHjp), 42.5 (NCHava), 32.1 (NC,Hya), 27.2 (CHs), 26.9 (CHs), 26.5 (CHs), 26.2 (CH3),
25.1 (CHs), 24.0 (CHs), 23.9 (CH3), 23.7 (CHs), 23.5 (CHjp,), 23.4 (CHjpr), 19.9 (CsHsvar), 19.0 (CsHava)- IR
(film, cm™): Vimax = 3304, 2975, 2937, 2873, 1645, 1530; [a]?) = +27.6 (c = 1.00; MeOH); Mp: 120-122
°C; HRMS (ESI*): m/z calcd for C3sHsoNgOg [M+H]* 719.4456, found 719.4427.

CbzGly-Aib,-Val’-Ala“-NH(CO)NHiPr 8b

H H H

CszN\/ﬁ\ N N \/(, N\/\ ﬁ\ J\ CaoHesN1000
N N T N M =819.00 g.mol"
H o H o H H H

8b was prepared from CBzGly-Aib-OH (200 mg, 0.36 mmol), HOBt (72 mg, 0.47 mmol), EDC.HCI (76
mg, 0.40 mmol), DIPEA (92 pL, 0.55 mmol) and U4 (300 mg, 0.55 mmol) as described in the general
procedure A. The pure oligomer 8b (177 mg, 60%) was isolated as a white solid. *H NMR (500 MHz,
CD30OH) 6 = 7.86 (2H, s, NH), 7.80 (2H, s, NH), 7.78 (1H, brs, NH), 7.42-7.25 (5H, m, 5 x =CH,,), 7.16
(1H, d, J = 10.1, NHyy), 6.07 (1H, d, J = 7.9, NH;»,), 5.88 (1H, dd, J = 7.9 and 3.4, NHga,), 5.61 (1H, s,
NHaw), 5.59 (1H, s, NHyq), 5.15 (1H, d, J = 12.6, A part of AB pattern, OCH,Hg), 5.08 (1H, d, J = 12.5, B
part of AB pattern, OCHuHj), 3.98-3.76 (3H, m, NCH;p,, NCHy, and NCHyy,), 3.81 (1H, d, J = 16.7, A part
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of AB pattern, NCH4Hgsy), 3.67 (1H, d, J = 16.3, B part of AB pattern, NCHaHsgy), 3.72-3.59 (1H, m,
NCHsHgva), 3.47 (1H, ddd, J = 13.2, 8.1 and 4.1, NCHHgas,), 2.84 (1H, ddd, J = 14.2, 11.3 and 3.2,
NCHaHsval), 2.70 (1H, ddd, J = 13.4, 9.4 and 3.6, NCHaH3a1s), 1.73 (1H, oct, J = 6.9, CHyg), 1.52 (3H, m,
CH;), 1.50 (3H, m, CH;), 1.47-1.32 (18H, m, 6 x CH3), 1.13 (3H, d, J = 6.6, CH3;p,), 1.11 (3H, d, J = 6.6,
CHsipr), 1.07 (3H, d, J = 6.8, CH3ai), 0.96 (3H, d, J = 6.9, CH3va), 0.91 (3H, d, J = 6.9, CHsy). *C NMR
(125 MHz, CDs0OH) 6 = 178.1 (€=0), 177.9 (C=0), 177.4 (C=0), 176.6 (C=0), 172.2 (C=0), 160.8 (C=0),
160.6 (C=0), 159.3 (C=0), 138.0 (=Ca/), 129.4 (2 x =CH,,), 129.0 (=CHy,), 128.6 (2 x =CHy,), 67.7 (OCH,),
58.3 (C), 57.7 (C), 57.6 (C), 57.5 (C), 56.2 (NCsHva), 47.2 (NCgHaia), 46.7 (NC-Ha10), 45.2 (NCHyg), 43.0
(NC:Hava), 42.8 (NCHjpr), 32.0 (NC,Hyq), 28.1 (CHs), 27.2 (CHs), 26.8 (CHs), 26.4 (CHs), 25.0 (CHs), 23.8
(CHs), 23.6 (CHip;), 23.5 (CHjp,), 23.4 (CH3), 23.3 (CHs), 20.0 (CsHsvw), 19.2 (CsH3a), 19.0 (CsHava). IR
(film, cm™): vmax = 3309, 2961, 2871, 1640, 1538; [a]?) = +57.2 (c = 1.00; MeOH); Mp: 135-137 °C;

HRMS (ESI*): m/z calcd for C3oHg7N100g [M+H]" 819.5092, found 819.5108.

CbzGly-Aib,-Val“-Ala“-Leu"-NH(CO)NHiPr 8c

ovarn M ><Ir ><& ><Ir XE\L ey Jig Jé iy et

8c was prepared from CBzGly-Aib-OH (200 mg, 0.36 mmol), HOBt (72 mg, 0.47 mmol), EDC.HCI (76
mg, 0.40 mmol), DIPEA (92 pL, 0.55 mmol) and U6 (350 mg, 0.55 mmol) as described in the general
procedure A. The pure oligomer 8c (170 mg, 49.1%) was isolated as a white solid. "H NMR (500 MHz,
CD3;0H) 6 = 7.80-7.48 (5H, m, NH), 7.46-7.25 (5H, m, 5 x =CHy,), 7.15 (1H, d, J = 10.1, NHy,), 6.31 (1H,
d,J=8.2, NH), 6.21 (1H, d, J = 7.9, NHjp,), 6.04 (1H, d, J = 9.7, NH|¢,), 5.95 (1H, dd, J = 9.0 and 3.6,
NHaw), 5.72 (1H, dd, J = 9.1 and 2.9, NHy,), 5.45 (1H, d, J = 10.2, NH,), 5.15 (1H, d, J = 12.6, A part of
AB pattern, OCH4Hg), 5.07 (1H, d, J = 12.4, B part of AB pattern, OCHpH3), 4.18-4.02 (1H, m, NCH ),
4.01-3.89 (1H, m, NCH,,), 3.82 (1H, d, J = 16.3, A part of AB pattern, NCHHsggy), 3.88-3.75 (2H, m,
NCHjp, and NCHy,), 3.67 (1H, d, J = 16.3, B part of AB pattern, NCHaHsgy), 3.73-3.65 (1H, m,
NCHHgva), 3.60 (1H, ddd, J = 13.3, 9.5 and 3.7, NCHzHgeu), 3.53 (1H, ddd, J = 13.6, 9.4 and 3.2,
NCHHgais), 2.80 (1H, ddd, J = 14.8, 12.4 and 3.4, NCHaHgv,), 2.64 (1H, ddd, J = 12.6, 10.4 and 1.5,
NCHaHBieu), 2.39 (1H, ddd, J = 14.3, 11.9 and 3.4, NCHaH3a1), 1.78-1.61 (2H, m, CHyy and CH,ey), 1.54
(3H, s, CH3), 1.50 (3H, s, CH3), 1.44 (6H, s, 2 x CH3), 1.41 (6H, s, 2 x CH3), 1.39 (6H, s, 2 x CH;), 1.31-1.16
(2H, m, CH3ey), 1.12 (3H, d, J = 6.6, CH3;p,), 1.11 (3H, d, J = 6.6, CH3j,), 1.05 (3H, d, J = 6.9, CH34y,), 0.98-
0.82 (12H, m, 2 x CHsyy and 2 X CHse). *C NMR (125 MHz, CD;0H) § = 178.5 (C=0), 178.0 (C=0),
177.6 (C=0), 176.6 (C=0), 172.2 (€=0), 161.1 (2 x €=0), 160.6 (C=0), 159.3 (C=0), 138.0 (=C4/), 129.4
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(2 x =CHy,), 129.0 (=CH,,), 128.6 (2 x =CH,,), 67.7 (OCH,), 58.2 (C), 57.7 (C), 57.6 (C), 57.5 (C), 56.2
(NCsHvai), 49.4 (NCgHeu), 48.1 (NC-Haaia), 47.5 (NCgHar), 46.1 (NCoHzieu), 45.3 (NCHagyy), 44.0 (CoHageu),
42.9 (NCHava), 42.7 (NCHipr), 32.2 (C,Hvay), 28.3 (CHs), 27.3 (CH3), 26.9 (CHs), 26.5 (CHs), 25.9 (CsHiew),
23.8 (CHs), 23.7 (CHipy), 23.6 (CH3peu), 23.5 (CHypy), 23.3 (CH3), 23.2 (CH3), 23.1 (CH3), 22.5 (CHspey), 20.1
(CsHavar), 19.1 (CsHsva), 18.7 (CsHsar)- IR (film, cm™): vinay = 3309, 2962, 2932, 2871, 1641, 1544; [a]¥
= +64.4 (c = 1.00; MeOH); Mp: 151-153°C; HRMS (ESI*): m/z calcd for C4sHgoN1,010 [M+H]" 960.6120,
found 976.6189.

CbzGly-Aib,-(AibY)e,-Val'-Ala"-Leu"-NH(CO)NHiPr 9¢

cran Y L ><,r L ><,r“é< fL\L Py Jé iy s v

9c was prepared from CBzGly-Aib-OH (33 mg, 0.06 mmol), HOBt (12 mg, 0.08 mmol), EDC.HCI (13 mg,

0.07 mmol), DIPEA (16 pL, 0.09 mmol) and U7 (50 mg, 0.08 mmol) as described in the general
procedure A. The pure oligomer 9c (50 mg, 77.9%) was isolated as a white solid. *H NMR (500 MHz,
CD30H) 6 = 8.37 (1H, s, NH), 7.88-7.68 (3H, m, NH), 7.55-7.40 (2H, m, NHg;, and NHajpu), 7.40-7.24 (5H,
m, 5 x =CH,,), 6.40 (1H, dd, J = 9.5 and 3.2, NH,y,), 6.36 (1H, d, J = 9.7, NH,.,), 6.32 (1H, dd, J = 9.4 and
2.2, NHygy), 6.27 (1H, d, J = 8.4, NH ), 6.20 (1H, d, J = 7.9, NH,p,), 5.79 (1H, d, J = 10.1, NHyj), 5.61 (1H,
d, J=10.0, NHy,), 5.56 (1H, s, NH), 5.13 (1H, d, J = 12.7, A part of AB pattern, OCH,Hs), 5.09 (1H, d, J =
12.5, B part of AB pattern, OCHpH3), 4.14 (1H, dd, J = 13.7 and 7.6, NCHsHgaipu), 4.09-3.97 (1H, m,
NCHajg), 3.96-3.86 (1H, m, NCH,¢,), 3.86-3.63 (4H, m, NCHaHgva, NCHjpr and NCH6y), 3.63-3.45 (3H, m,
NCHyy and NCHaHge, and NCHaHpaw), 2.72 (1H, dd, J = 13.5 and 3.6, NCHaH3aipu), 2.54-2.51 (1H, m,
NCHaHBeu), 2.51-2.31 (2H, m, NCHaHgva and NCHaHga0), 1.77-1.65 (1H, m, CH,,), 1.63-1.52 (1H, m,
CHya), 1.52 (3H, s, CH3), 1.50 (3H, s, CHs), 1.45 (3H, s, CH3), 1.42-1.35 (18H, m, 6 x CH3), 1.25 (3H, s,
CH;), 1.24-1.17 (2H, m, CHyy), 1.12 (3H, d, J = 6.6, CH3yp,), 1.11 (3H, d, J = 6.6, CH3j»,), 1.03 (3H, d, J =
6.9, CHsa1a), 0.97-0.85 (12H, m, 2 X CH3ye and 2 x CHze,). *C NMR (125 MHz, CD;0H) 6 = 177.8 (C=0),
177.3 (€=0), 177.1 (€=0), 176.6 (C=0), 172.2 (C=0), 161.8 (€=0), 161.5 (C=0), 160.6 (C=0), 160.3
(C=0), 159.3 (€=0), 138.0 (=Cy4/), 129.4 (2 x =CHg,), 129.0 (=CHg,), 128.6 (2 x =CH,,), 67.7 (OCH,), 58.2
(C), 57.8 (C), 57.7 (C), 57.5 (C), 55.9 (NCsHva), 53.7 (C), 49.2 (NCsH ey), 48.4 (NCHpibu), 47.8 (NCiH2p10),
46.5 (NCgHai), 46.2 (NC:Hyeu), 45.2 (NCHyay), 44.6 (NCoHava), 43.9 (CoHawed), 42.7 (NCHip), 32.0
(C,Hva), 27.5 (CHs), 27.2 (CH3), 26.1 (CHs), 25.9 (2 x CHs), 25.6 (CsH,eu), 25.0 (CH3), 24.8 (CHs), 24.6

(CHs), 23.6 (CHipr), 23.6 (CHipr), 23.5 (CHsteu), 22.5 (CHsgeu), 20.1 (CsHzvar), 18.8 (CsHzar), 18.6 (CsHsval).
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IR (film, cm™): Vo, = 3326, 2970, 2871, 1642, 1551; []?* = +50.4 (c = 1.00; MeOH); Mp: > 200°C; MS
(ES™): m/z calcd for Cs;Hg1N14011 [M+H]" 1076.3.

CbzGly-Aib,-(AibY),e,-Val'-Ala"-Leu"-NH(CO)NHiPr 10c

cran ™ 751 ><,r 7<& ><,erNJ°L\L ey )i Jé i e = Tosr 28 g mor

10c was prepared from CBzGly-Aib-OH (34 mg, 0.06 mmol), HOBt (12 mg, 0.08 mmol), EDC.HCI (13
mg, 0.07 mmol), DIPEA (16 pL, 0.09 mmol) and U8 (50 mg, 0.08 mmol) as described in the general
procedure A. The pure oligomer 10c (53 mg, 81.0%) was isolated as a white solid. *H NMR (500 MHz,
CD30H) 6 = 8.41 (1H, s, NH), 7.83 (1H, s, NH), 7.79 (1H, s, NH), 7.76 (1H, s, NH), 7.51-7.42 (1H, m,
NHagy), 7.39-7.27 (6H, m, 5 x =CHx, and NHgpa), 6.37 (1H, d, J = 8.3, NH,¢,), 6.30 (1H, d, J = 6.7, NHpy),
6.18 (1H, d, J = 7.9, NHyp,), 6.07 (1H, d, J = 8.6, NHyy), 6.02 (1H, d, J = 9.8, NH,,,), 5.99-5.88 (2H, m,
NHepa and NHye), 5.63 (1H, d, J = 10.2, NHy,), 5.15 (1H, d, J = 12.6, A part of AB pattern, OCH4H3),
5.09 (1H, d, J = 12.5, B part of AB pattern, OCHH;), 4.14-3.99 (1H, m, NCH,), 3.98-3.86 (1H, m,
NCH\ey), 3.86-3.73 (3H, m, NCHaHgepa, NCHaHggy and NCHp), 3.72-3.43 (6H, m, NCHy,, NCHAHgvay,
NCHaHgjeu, NCHaHgai, NCHAHgepa and NCHaHggy), 3.11-2.98 (1H, m, NCHaHgepa), 2.95-2.80 (1H, m,
NCHaHgepa), 2.70-2.56 (1H, m, NCHaHg;eu), 2.56-2.40 (2H, m, NCHaHpye and NCHaHga), 1.76-1.65 (1H,
m, CHyey), 1.64-1.55 (1H, m, CHy,), 1.51 (6H, m, 2 x CH3), 1.47-1.36 (18H, m, 6 x CH3), 1.28-1.17 (2H,
m, CHjeu), 1.12 (3H, d, J = 6.6, CH3yp,), 1.11 (3H, d, J = 6.6, CH3yp,), 1.06 (3H, d, J = 6.9, CH3,,), 0.97-0.85
(12H, m, 2 X CHs1eu and 2 x CHsyg). *C NMR (125 MHz, CD;0H) & = 178.4 (C=0), 177.7 (C=0), 176.8
(Cc=0), 172.2 (€=0), 161.7 (€C=0), 161.4 (C=0), 161.3 (C=0), 160.6 (C=0), 160.6 (C=0), 159.4 (C=0),
138.0 (=Ca,), 129.5 (2 x =CHy,), 129.0 (=CHp,,), 128.6 (2 x =CH,,), 67.7 (OCH,), 58.0 (C), 57.8 (C), 57.6 (C),
57.6 (C), 56.4 (NCsHvq), 49.3 (NCsH,eu), 48.1 (NCoHoai), 46.3 (NCsHai), 46.2 (NCoHzieu), 45.3 (NCHyay),
44.6 (NC:Hava), 44.0 (CoHyey), 42.8 (NCHjpr), 40.3 (NCH,), 40.2 (NCH,), 32.0 (C,Hva), 27.6 (CHs), 27.0
(CHs), 26.5 (CH3), 26.1 (CHs), 25.8 (CsH,eu), 24.2 (CH3), 23.8 (CH3), 23.7 (CH3), 23.7 (CH3ipr), 23.6 (CHsipy),
23.6 (CHsteu), 23.5 (CH3), 22.5 (CHaeu), 20.2 (CsHsva), 18.7 (CsHsai), 18.6 (CsHzva). IR (film, cm™): Ve =
3338, 2960, 2934, 2872, 1639, 1549; [a]* = +55.2 (c = 1.00; MeOH); Mp: 162-164 °C; MS (ES'): m/z

calcd for C49H87N14011 ['\/H‘H]+ 1047.9.
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Cbz-Aib*-Aib,-(Aib"),e,-Val'-Ala"-Leu"-NH(CO)NHiPr 11

3CH; 0 0
< K PP G PN
0 0 0 A~ o) -\r =990.259.mo

Iz

11 was prepared from CBzAib*-Aib-OH (50 mg, 0.09 mmol), HOBt (17 mg, 0.11 mmol), EDC.HCI (18
mg, 0.10 mmol), DIPEA (22 pL, 0.13 mmol) and U6 (75 mg, 0.11 mmol) as described in the general
procedure A. The pure oligomer 11 (70 mg, 82.7%) was isolated as a white solid. *"H NMR (500 MHz,
CD30H) 6 = 8.11 (1H, s, NH), 7.97 (1H, s, NH), 7.83 (1H, s, NH), 7.72 (1H, s, NH), 7.61 (1H, s, NH), 7.44-
7.25 (5H, m, 5 x =CHy,), 7.15 (1H, d, J = 10.1, NHy,), 6.31 (1H, d, J = 7.6, NH,.,), 6.22 (1H,d, J = 7.9,
NHip), 6.04 (1H, d, J = 9.7, NH,¢,), 5.95 (1H, dd, J = 9.1 and 3.8, NHa), 5.70 (1H, dd, / = 9.4 and 3.4,
NHya), 5.46 (1H, d, J = 10.2, NHy,), 5.22 (1H, d, J = 12.9, A part of AB pattern, OCH4Hg), 5.04 (1H, d, J =
12.7, B part of AB pattern, OCHaH;), 4.18-4.03 (1H, m, NCH,,), 4.01-3.88 (1H, m, NCH,.,), 3.88-3.75
(2H, m, NCH;5, and NCH,), 3.68 (1H, ddd, J = 13.9, 9.6 and 3.8, NCH4Hgv4), 3.61 (1H, ddd, /= 13.2,9.6
and 3.6, NCH4Hg,ey), 3.53 (1H, ddd, J = 13.7, 9.5 and 3.3, NCH4Hga), 2.80 (1H, ddd, J = 14.9, 12.4 and
3.6, NCHaH3y,), 2.64 (1H, ddd, J = 12.5, 10.0 and 1.3, NCHaH3g,eu), 2.39 (1H, ddd, J = 14.4, 11.7 and 3.6,
NCHaHgar), 1.77-1.62 (2H, m, CHyy and CHye,), 1.56-1.18 (32H, m, 10 x CH; and CHje,), 1.12 (3H, d, J =
6.6, CHsip), 1.11 (3H, d, J = 6.6, CH3;p,), 1.05 (3H, d, J = 6.9, CH341), 0.96-0.86 (12H, m, 2 x CH3y, and 2 x
CHsieu). *C NMR (125 MHz, CD;0H) 6 = 178.5 (€=0), 178.0 (C=0), 177.9 (C=0), 177.2 (C=0), 177.0
(C=0), 161.1 (2 x C=0), 160.6 (C=0), 157.9 (C=0), 138.6 (=Ca,), 129.5 (2 x =CH,,), 128.9 (=CH,,), 128.4
(2 x =CHy,), 67.5 (OCH,), 58.2 (C), 57.8 (d, Ycisc = 39, *CH;C), 57.7 (C), 57.6 (C), 57.5 (C), 56.2
(NCsHvar), 49.4 (NCgHieu), 48.1 (NCoHaa), 46.2 (NCsHaw), 46.1 (NCoHyew), 44.0 (CoHaeu), 43.0
(NC-Hava), 42.7 (NCHipr), 32.2 (C,Hvar), 28.3 (CH3), 27.4 (CHs), 27.0 (CHs), 26.8 (CHs), 26.2 (*CHaminor),
25.8 (CsHieu), 24.4 (CHs), 24.1 (®CHsmajor), 23.7 (CHipr), 23.6 (CHsieu), 23.5 (CHipy), 23.3 (CH3), 23.2 (CH3),
23.1 (CHs), 22.5 (CHsieu), 20.1 (CsHavar), 19.1 (CsHavar), 18.7 (CsHsai)- IR (film, cm™): vimae = 3316, 2971,
2871, 1645, 1536; [a]? = +62.4 (c = 1.00; MeOH); Mp: 148-150 °C; HRMS (ESI'): m/z calcd for
Ca7HgsN12010 [M+H]* 990.6545, found 990.6538.
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Ac"Phe-Aib,-Leu“-Val'-Ala"-NH(CO)NHiPr 12

H H
AcHN ﬁ N\/\ Jl\ J\/N N C47HgoN120g
j)L ><[r 7%1\ ><[r 7%1\ é N \Ior \|/ M =957.21 g.mol!

To a stirred solution of H-Aibs-Leu“-Val*-Ala“-NH(CO)NH/Pr (34 mg, 0.43 mmol; obtained in
quantitative yield by hydrogenolysis of N3-Aibs,-Leu“-Val"-Ala"-NH(CO)NH/Pr) and Et;N (9 ul, 0.06
mmol) in DMF (214 uL) was added Al (15 mg, 0.08 mmol) and the reaction stirred at reflux for 5 d.
The solvents were removed under reduced pressure and purification by column chromatography
(Si0,; CH,Cl,:MeOH; 99:1->90:10) gave the title compound as a white solid (13 mg, 31.8%). *H NMR
(400 MHz, CD;OH) & = 7.95-7.89 (1H, m, NH), 7.61-7.53 (2H, m, 2 x =CH,,), 7.50-7.43 (2H, m, 2 x
=CH,,), 7.40-7.34 (1H, m, =CH,,), 7.33-7.22 (1H, m, NH), 6.90 (1H, s, =CH), 5.89-5.80 (1H, m, NH), 5.62
(1H, d, J = 10.1, NH), 4.32-4.15 (1H, m, NCH,e,), 4.01-3.90 (1H, m, NCH,), 3.89-3.81 (1H, m, NCH,),
3.77-3.47 (4H, m, NCHy,, NCHaHgya, NCH4Hpew and NCH4Hpar), 2.83-2.62 (2H, m, NCHpHpae and
NCHaHsteu), 2.57-2.40 (1H, m, NCHaHgval), 2.18 (3H, s, CHs), 1.76-1.61 (2H, m, CHiey and CHya), 1.60-
1.47 (24H, m, 8 x CH), 1.46-1.36 (1H, m, CHsHg.eu), 1.31-1.19 (1H, m, CHaHpieu), 1.16 (6H, d, J = 6.5, 2
x CHsipr), 1.09 (3H, d, J = 6.7, CH3ar), 1.03-0.84 (12H, m, 2 X CH3yer and 2 x CHe). *C NMR (100 MHz,
CD;0H) & = 178.2 (C=0), 178.1 (C=0), 176.8 (C=0), 176.9 (C=0), 173.1 (C=0), 161.7 (C=0), 161.3
(C=0), 161.3 (C=0), 160.7 (C=0), 135.1 (=C), 131.5 (=C), 130.6 (2 x =CH), 130.0 (=CH), 129.9 (2 x =CH),
127.3 (=CH), 58.4 (C), 58.2 (C), 58.0 (C), 57.7 (C), 56.3 (NCsHyu), 48.7 (NCsH,ey), 47.0 (NCsHa), 46.7
(NC: Hau), 45.8 (NC Hae), 44.4 (NC Haym), 42.8 (NCHip,), 42.3 (CiHapeu), 32.2 (CHvar), 28.3 (CH3), 27.5
(CHs), 26.9 (CHs), 26.8 (CHs), 26.3 (CHs), 23.9 (CsHie), 23.8 (CHip), 23.7 (CHipy), 23.7 (CHspeu), 23.5
(CHs), 23.2 (CH3), 23.2 (CHs), 22.8 (CHs), 22.4 (CHsieu), 20.2 (CsHava), 19.6 (CsHsan), 18.5 (CsHava).
3435, 2972, 2949, 1625, 1493; [a]?° = + 41.0 (c = 1.00; MeOH); Mp: >200 °C; HRMS (ESI"): m/z calcd
for Ca7Hgo01NgNa [M+Na]* 979.6069, found 979.6024.

AcPhAla-Aib,-Leu“-Val“-Ala"-NH(CO)NHiPr 13

H H
AcHN t N\/\ JL J\,N N Ca7HgaN120g
J)L ><[r XL ><[r XL é N \g/ \|/ M =959.23 g.mol”!

A round-bottomed flask was charged with a solution of 12 (12 mg, 0.013 mmol) in EtOH (200 ul) and

10% m. of Pd/C was added carefully. The mixture was stirred under H, atmosphere (balloon) for 48 h.
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Upon completion, the mixture was filtered through a celite pad and washed with EtOH. The mixture
was then concentrated under reduced pressure to give compounds 13a and 13b (11 mg, 91.5%,
diastereoselecitive ratio 1/3). 'H NMR (400 MHz, CD30H) 6 = 7.39-7.16 (5H, m, =CH,,), 4.45 (0.25H, t,
J =7.7, AcNCH), 4.35 (0.75H, t, J = 8.0, AcNCH), 4.27-4.10 (1H, m, NCH,,), 3.99-3.77 (2H, m, NCHy,
and NCHp,), 3.75-3.48 (4H, m, NCHq;, NCHAHgva, NCHAHgeu, NCHAHgA), 3.18-2.90 (2H, m, CH,;), 2.76-
2.38 (3H, m, NCHaHgey, NCHAHBYo and NCHaHgaw), 1.97 (3H, s, CHs), 1.73-1.58 (2H, m, CHye, and
CHyy), 1.57-1.17 (26H, m, 8 x CH; and CHj,,), 1.13 (6H, d, J = 6.6, 2 x CH3j»,), 1.06 (3H, d, J = 6.7,
CHsar), 1.0-0.81 (12H, m, 2 X CHsyg and 2 x CHze,).*C NMR (100 MHz, CD;0H) 6 = 178.1 (C=0), 178.1
(€c=0), 177.7 (€=0), 176.8 (C=0), 174.3 (C=0), 173.8 (C=0), 173.6 (C=0), 161.7 (C=0), 161.3 (C=0),
160.7 (C=0), 138.1 (=C), 137.8 (=C), 130.5 (2 x =CH), 130.4 (=CH), 129.5 (2 x =CH), 128.0 (3 x =CH),
127.9 (2 x =CH), 58.3 ((), 58.2 (C), 57.8 (C), 57.7 (C), 57.7 (C), 57.6 (C), 57.5 (C), 57.3 (C), 57.1
(NCsHvai), 56.2 (NCH), 48.7 (NCgH,eu), 47.0 (NCsHai), 46.7 (NCoHza10), 45.8 (NCoHapel), 44.4 (NCoHoval),
42.8 (NCHipr), 42.3 (C-Hjeu), 38.1 (NCH), 38.0 (NCH), 32.2 (C,Hva), 28.3 (CHs), 27.7 (CHs), 27.3 (CH;),
26.8 (CH3), 26.3 (CH3), 24.2 (CsH eu), 23.8 (CHjpr), 23.8 (CHjpy), 23.7 (CH3peu), 23.4 (CH3), 23.2 (CH3), 23.2
(CH3), 22.4 (CH3), 22.4 (CHsseu), 20.2 (CsHsva), 19.5 (CsHsai), 18.5 (CsHave). IR (film, cm™): vinay = 3334,
2693, 2930, 1632, 1574, 1472; HRMS (ESI*): m/z calcd for C47Hs,01,N9Na [M+Na]* 981.6225, found
981.6191.

Ac"Phe-Leu"-Val“-Ala"-NH(CO)NHiPr 14

LGt

AcHN NN J\,N N C31H52NgO5
])Lﬁ \(I)r \/\H N h g \|/ M = 616.80 g.mol"
Ph

N o

Boc-protected oligourea U9 (80 mg, 0.15 mmol) was dissolved in TFA (800 ul) and stirred for 45 min.
The reaction mixture was then concentrated under reduced. Triethylamine (14 ulL, 0.14 mmol) and
an Al (25 mg, 0.13 mmol) were added to the crude product was then dissolved in acetonitrile. The
reaction stirred at reflux for 5 d. The solvents were removed under reduced pressure and purification
by column chromatography (SiO,; CH,Cl,:MeOH; 99:1->90:10) gave the title compound as a white
solid (50 mg, 87%). *H NMR (400 MHz, CD;0H) & = 7.60-7.51 (2H, m, =CH,,), 7.47-7.38 (2H, m, =CH.,),
7.38-7.29 (1H, m, =CH,,), 6.89 (1H, s, =CH), 4.37-4.23 (1H, m, NCH,e,), 3.95-3.87 (1H, m, NCHy), 3.86-
3.70 (1H, m, NCH;,), 3.70-3.56 (3H, m, NCHyy, NCHsHgys and NCHpHgaw), 3.55-3.44 (1H, m,
NCHaHgieu), 2.70 (1H, dd, J = 13.2 and 9.5, NCHaHjpieu), 2.62 (1H, t, J = 12.2, NCHaHgaw), 2.50 (1H, t, J =
12.4, NCHaHgvq), 2.13 (3H, s, CH3), 1.81-1.69 (1H, m, CH,e,), 1.65 (1H, oct, J =, CHyy), 1.44 (1H, ddd, J =
7.1, CHaHgiew), 1.26 (1H, ddd, J = 7.1, CHaHpeu), 1.14 (6H, d, J = 6.5, 2 x CH3yp,), 1.04 (3H, d, J = 6.8,
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CHsaa), 1.01-0.86 (12H, m, 2 x CHsyer and 2 x CHs.e). C NMR (100 MHz, CD;OH) 6 = 173.5 (C=0),
168.9 (C=0), 161.6 (C=0), 161.2 (C=0), 160.6 (C=0), 135.1 (=C), 131.7 (=C), 130.5 (2 x =CH), 130.0
(=CH), 129.9 (2 x =CH), 127.9 (=CH), 56.3 (NCsHyq), 49.7(NCsH,cy), 47.0 (NCsHar), 46.7 (NCi Hano), 46.3
(NC Haey), 44.1 (NC Hayy), 42.8 (NCHyp,), 42.0 (CiHagey), 32.1 (CHyal), 26.5 (CoHiey), 23.8 (CHaseu), 23.7
(2 x CHipy), 22.7 (CH3 and CHageu), 20.1 (CsHsva), 19.4 (CHsa), 18.5 (CsHava). IR (film, cm™): vmax = 3428,
2962, 2929, 2872, 1619, 1480; [a.]2° = + 72 (c = 1.00; MeOH); Mp: 145-146 °C; HRMS (ESI"): m/z calcd
for C33Hs,0sNgNa [M+Na]* 639.3958, found 639.3965.

AcPhAla-Leu“-Val"-Ala"-NH(CO)NHiPr 15

z M =618.80 g.mol™
2 H
P o

i b ¥ i Hoo Cy1HsaNgO
AcHNj)LN N\g,N\/\HJLNJ\,N\n,N\l/ 31H54NgO55
Ph

A round-bottomed flask was charged with a solution of 14 (6 mg, 0.01 mmol) in EtOH (200 uL) and
10% m. of Pd/C was added carefully. The mixture was stirred under H, atmosphere (balloon) for 48 h.
Upon completion, the mixture was filtered through a celite pad and washed with EtOH. The mixture
was then concentrated under reduced pressure to give compounds 15a and 15b (5 mg, 83%,
diastereoselecitive ratio 1/1.3). 'H NMR (400 MHz, CD30H) 6 = 7.38-7.12 (5H, m, =CH,,), 4.56 (0.42H,
dd, J=9.5 and 5.5, AcNCH), 4.56 (0.58H, t, J = 7.9, AcNCH), 4.20-4.03 (1H, m, NCH,.,), 3.94-3.75 (2H,
m, NCH,j, and NCH;p,), 3.67-3.39 (4H, m, NCHy,;, NCHaHgvo, NCHaHg ey, NCHAHBAK), 3.15 (0.43H, dd, J =
14.2 and 5.6, CH,CHg), 3.00 (1.18H, d, J = 7.9, CH,), 2.94 (0.43H, dd, J = 14.1 and 9.5, CHACHp), 2.76-
2.36 (3H, m, NCHaH ey, NCHAHByo and NCHaHga), 1.97 (1.65H, s, CH;), 1.93 (1.27H, s, CH;), 1.70-1.57
(2H, m, CHyey and CHyg), 1.41-1.32 (1H, m, CHaHgey), 1.26-1.17 (1H, m, CHaHgiey), 1.16-0.70 (21H, m, 2
X CHipr, CHspiar 2 X CHayg and 2 x CHsjey). **C NMR (100 MHz, CD;0H) & = 174.3 (C=0), 174.2 (C=0),
173.7 (€=0), 173.6 (€=0), 162.7 (C=0), 161.4 (C=0), 161.3 (C=0), 161.2 (C=0), 161.2 (C=0), 160.6
(€=0), 138.6 (=C), 137.9 (=(), 130.3 (2 x =CH), 130.2 (2 x =CH), 129.6 (2 x =CH), 129.5 (2 x =CH), 128.0
(=CH), 127.9 (=CH), 64.3 (NCsHva), 57.7 (NCH), 56.9 (NCsHya), 56.2 (NCH), 49.2 (NCsH.e), 49.0
(NCsHiew), 47.3 (NCpHaw), 47.2 (NCgHai), 46.7 (NCoHaae), 46.6 (NCoHaaw), 46.2 (NCoHyey), 46.1
(NCiHjey), 44.4 (NCiHayy), 42.8 (NCHjp), 42.8 (NCHjp), 41.9 (CiHyieu), 38.8 (CH,), 38.7 (CH,), 32.0
(GHvar), 31.9 (CHvar), 26.0 (CsHieu), 25.5 (CsHieu), 24.2 (CH3ieu), 23.8 (CHaiew), 23.7 (CHipr), 23.6 (CHipr),
23.6 (2 x CHjp,), 22.5 (CH3), 22.5 (CHs), 22.4 (CHajeu), 22.4 (CHspey), 20.1 (CsH3vgy), 20.1 (CsHsye), 19.5
(CsHzaa), 19.4 (CsHua), 18.6 (CsHsva), 18.4 (CsHsva). IR (film, cm™): v = 3350, 2962, 2929, 1625,
1574, 1480; HRMS (ESI"): m/z calcd for Cs;HssOsNgNa [M+Na]® 641.4115, found 641.4101.
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Hydrogen Bonding of 2d, 7e and 8c

——> Hydrogen bonding
= NH to C=0

O No bonding O Peptide H bonding o Urea H bonding
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VT-NMR 2C of 11 between -80 and 40°C
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VT-NMR 'H of 11 between 5 and 38 °C
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