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HPLC methods

Solutions containing peptides 2-7 and their oxidation products were analyzed using the following methods (all
gradients are linear). For peptides 2, 3, 4 and 7, Solvent A: double distilled water (0.1 v% trifluoroacetic acid),
Solvent B: acetonitrile (0.1 v% trifluoroacetic acid). For peptides 5 and 6, Solvent A: double distilled water (0.2 v%

heptafluorobutyric acid), Solvent B: acetonitrile (0.2 v% heptafluorobutyric acid).

Peptide 2 (phenyl hexyl column

Time (min) A% B%

0 75 25

30 55 45

Peptide 3 (phenyl hexyl column

Time (min) A% B%

0 75 25

60 60 40

Peptide 4 (phenyl hexyl column

Time (min) A% B%

0 82 18

60 62 38

Peptide S (Prodigy column)

Time (min) A% B%

0 68 32
1.5 68 32
5 61.5 38.5
7 55 45
8 5 95
9 5 95

Peptide 6 (Prodigy column)

Time (min) A% B%

0 62 38
6.5 60 40
8 55 45
9 5 95
10 5 95

Peptide 7 (phenyl hexyl column

Time (min) A% B%

0 81 19

40 74 26
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Figure S1. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 2 (3.8 mM)
after stirring at 1200 rpm for 23 days.
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Figure S2. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 2 (3.8 mM)
after shaking at 1200 rpm for 12 days.
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Figure S3. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 2 (3.8 mM)
after 23 days with no agitation.
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Figure S4. Mass spectrum of building block 2 from the LC-MS analysis of a stirred library made from peptide 2
(corresponding to Figure S1). Calculated isotopic profile (species, abundance): 809.36 (M, 100%), 810.36 (M+1,
47.7%), 811.36 (M+2, 12.4%); m/z calculated: 810.36 [M+H]'", 405.68 [M+2H]""; m/z observed: 810.31 [M+H]'",
405.95 [M+2H]*".
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Figure S5. Mass spectrum of linear dimer 2, from the LC-MS analysis of a stirred library made from peptide 2
(corresponding to Figure S1). Calculated isotopic profile (species, abundance): 1616.71 (M, 100%), 1617.71 (M+1,
88.3%), 1618.71 (M+2, 48.8%); m/z calculated: 809.36 [M+2H]*", 539.9 [M+3H]*", 405.16 [M+4H]""; m/z
observed: 809.28 [M+2H]*", 540.08 [M+3H]*', 405.28 [M+4H]"".
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Figure S6. Mass spectrum of cyclic trimer 2; from the LC-MS analysis of a stirred library made from peptide 2
(corresponding to Figure S1). Calculated isotopic profile (species, abundance): 2423.04 (M+1, 100%), 2422.03 (M,
75.5%), 2424.04 (M+2, 73.9%); m/z calculated: 1212.52 [(M+1)+2H]*", 808.68 [(M+1)+3H]", 606.76
[(M+1)+4H]", 485.61 [(M+1)+5H]’"; m/z observed: 121220 [(M+1)+2H]*, 808.02 [(M+1)+3H]*", 606.73
[(M+1)+4H]*", 485.74 [(M+1)+5H]>".
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Figure S7. Mass spectrum of cyclic tetramer 24 from the LC-MS analysis of a stirred library made from peptide 2
(corresponding to Figure S1). Calculated isotopic profile (species, abundance): 3230.38 (M+1, 100%), 3231.39
(M+2, 81.1%), 3232.39 (M+3, 57.9%); m/z calculated: 1616.14 [(M+1)+2H]*", 1077.80 [(M+1)+3H]*', 808.59
[(M+1)+4H]", 647.05 [(M+1)+5H]’"; m/z observed: 1616.45 [(M+1)+2H]*, 1078.25 [(M+1)+3H]*", 808.96
[(M+1)+4H]*, 647.30 [(M+1)+5H]".
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Figure S8. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 3 (3.8 mM)
after stirring at 1200 rpm for 7 days.
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Figure S9. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 3 (3.8 mM)
after shaking at 1200 rpm for 14 days.
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Figure S10. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 3 (3.8 mM)
after 7 days with no agitation.

S6



383.79

Relative Abundance
uf.?. 8,888 . 8.8.5.8.8.8 .8.3.3.8.8.8.8.8

o

766.21

a o

NoW W BN

29401

S o N

979.51
427.02

661.20 1046.20
Ll 548.27 2 [ Ll W L M167.74 1274.69 139399 153306 1641.38 1876.10
bbb it shppeneplolthlbastr bbb e e st
200 400 600 800 1000 1200 1400 1600 1800 2000

792.90

Figure S11. Mass spectrum of dithiol 3 from the LC-MS analysis of a stirred library made from peptide 3
(corresponding to Figure S8). Calculated isotopic profile (species, abundance): 765.39 (M, 100%), 766.4 (M+1,
39.9%), 767.39 (M+2, 10.8%); m/z calculated: 766.39 [M+H]'", 383.69 [M+2H]*"; m/z observed: 766.21 [M+H]"",
383.79 [M+2H]*".
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Figure S12. Mass spectrum of linear dimer 3, from the LC-MS analysis of a stirred library made from peptide 3
(corresponding to Figure S8). Calculated isotopic profile (species, abundance): 1528.77 (M, 100%), 1539.77 (M+1,
82.9%), 1530.77 (M+2, 39.5%); m/z calculated: 1528.77 [M+H]"", 765.38 [M+2H]*"; 510.59 [M+3H]*"; m/z
observed: 1529.64 [M+H]"", 765.52 [M+2H]*", 510.70 [M+3H]*".

S7



1004
.
o
o
0
s
=
65%
o
-
507
457

Relative Abundance

o
]
]
257
207

1 214.01

EI a0 459.20

661.27 “782‘97
\

950.22

1146.43

1195.92
105630 ||illc 22772 14071 1527.81 465511 176903 192247

2.7

MARALRARARAARMY e
200 400

t [AdNALARAME T ]
1000 1200 1400 1600 1800 2000

Figure S13. Mass spectrum of cyclic trimer 3; from the LC-MS analysis of a stirred library made from peptide 3
(corresponding to Figure S8). Calculated isotopic profile (species, abundance): 2291.13 (M+1, 100%), 2290.13 (M,
75.7%), 2292.13 (M+2, 65.9%); m/z calculated: 1146.56 [(M+1)+2H]*, 764.71 [(M+1)+3H]"; 573.78
[(M+1)+4H]*"; m/z observed: 1146.43 [((M+1)+2H]*", 764.92 [(M+1)+3H]*"; 573.83 [(M+1)+4H]*".
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Figure S14. Mass spectrum of cyclic tetramer 34 from the LC-MS analysis of a stirred library made from peptide 3
(corresponding to Figure S8). Calculated isotopic profile (species, abundance): 3054.51 (M+1, 100%), 3055.51
(M+2, 89.4%), 3053.50 (M, 62.7%); m/z calculated: 1528.25 [(M+1)+2H]*", 1019.17 [(M+1)+3H]*"; 764.62
[(M+1)+4H]*; 611.9 [(M+1)+5H]", m/z observed: 1528.53 [(M+1)+2H]*, 1019.52 [(M+1)+3H]*"; 764.64
[(M+1)+4H]*"; 612.07 [(M+1)+5H]>".
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Figure S15. Mass spectrum of cyclic pentamer 35 from the LC-MS analysis of a stirred library made from peptide 3
(corresponding to Figure S8). Calculated isotopic profile (species, abundance): 3817.88 (M+1, 100%), 3818.89
(M+2, 87.4%), 3819.89 (M+3, 69.5%); m/z calculated: 1273.63 [(M+1)+3H]*", 955.47 [(M+1)+4H]""; 764.58
[(M+1)+5H]"; 637.31 [(M+1)+6H]®", m/z observed: 1273.62 [(M+1)+3H]’", 955.68 [(M+1)+4H]*"; 764.71
[(M+1)+5H]"; 637.5 [(M+1)+6H]".
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Figure S16. Mass spectrum of cyclic hexamer 3¢ from the LC-MS analysis of a stirred library made from peptide 3
(corresponding to Figure S8). Calculated isotopic profile (species, abundance): 4582.26 (M+2, 100%), 4581.26
(M+1, 71.8%), 4583.26 (M+3, 64.5%); m/z calculated: 1528.42 [(M+2)+3H]", 1146.56 [(M+2)+4H]""; 917.45
[(M+2)+5H]™"; 764.71 [(M+2)+6H]*", m/z observed: 1528.47 [(M+2)+3H]*, 1146.62 [(M+2)+4H]*"; 917.53
[(M+2)+5H]"; 764.9 [(M+2)+6H]".
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Figure S17. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 4 (3.8 mM)
after stirring at 1200 rpm for 18 days.
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Figure S18. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 4 (3.8 mM)
after shaking at 1200 rpm for 18 days.
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Figure S19. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 4 (3.8 mM)
after 9 days with no agitation.
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Figure S20. Mass spectrum of dithiol 4 from the LC-MS analysis of a stirred library made from peptide 4
(corresponding to Figure S17). Calculated isotopic profile (species, abundance): 793.31 (M, 100%), 794.3 (M+1,
41%), 795.3 (M+2, 16.7%); m/z calculated: 794.31 [M+H]"", 397.65 [M+2H]*"; m/z observed: 794.12 [M+H]",

379.73 [M+2H]*".
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Figure S21. Mass spectrum of cyclic trimer 4; from the LC-MS analysis of a stirred library made from peptide 4
(corresponding to Figure S17). Calculated isotopic profile (species, abundance): 2376.87 (M+3, 100%), 2375.87
(M+2, 89.7%), 2374.87 (M+1, 81.8%); m/z calculated: 1189.43 [(M+3)+2H]*", 793.29 [(M+3)+3H]*"; 595.22
[(M+3)+4H]""; 47637 [(M+3)+5H]>", m/z observed: 1189.04 [(M+3)+2H]*", 793.62 [(M+3)+3H]’"; 595.57
[(M+3)+4H]""; 476.89 [(M+3)+5H]".
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Figure S22. Mass spectrum of cyclic tetramer 44 from the LC-MS analysis of a stirred library made from peptide 4
(corresponding to Figure S17). Calculated isotopic profile (species, abundance): 3168.16 (M+3, 100%), 3169.16
(M+4, 88.1%), 3170.16 (M+4, 77.6%); m/z calculated: 1585.18 [(M+3)+2H]*", 1057.05 [(M+3)+3H]*"; 793.04
[((M+3)+4H]*"; 634.63 [(M+3)+5H]>", m/z observed: 1585.57 [(M+3)+2H]*", 1057.44 [(M+3)+3H]"; 793.85
[(M+3)+4H]""; 634.83 [(M+3)+5H]".
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Figure S23. Mass spectrum of cyclic pentamemrlz45 from the LC-MS analysis of a stirred library made from peptide 4
(corresponding to Figure S17). Calculated isotopic profile (species, abundance): 3960.45 (M+4, 100%), 3961.45
(M+5, 94.2%), 3959.45 (M+3, 93.7%); m/z calculated: 1321.15 [(M+4)+3H]*", 991.11 [(M+4)+4H]*"; 793.09
[(M+4)+5H]™; 661.07 [(M+4)+6H]*", m/z observed: 1321.04 [(M+4)+3H]*', 991.2 [(M+4)+4H]*; 793.14
[(M+4)+5H]"; 661.17 [(M+4)+6H]®".
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Figure S24. Mass spectrum of cyclic hexamer 4¢ from the LC-MS analysis of a stirred library made from peptide 4
(corresponding to Figure S17). Calculated isotopic profile (species, abundance): 4751.74 (M+4, 100%), 4753.74
(M+6, 88.0%), 4752.74 (M+5, 82.4%); m/z calculated: 1584.91 [(M+4)+3H]*", 1188.93 [(M+4)+4H]*"; 951.35
[(M+4)+5H]"; 792.95 [(M+4)+6H]°", m/z observed: 1585.8 [(M+4)+3H]’", 1188.97 [(M+4)+4H]""; 951.52
[(M+4)+5H]’"; 793.08 [(M+4)+6H]"".
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Figure S25. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 5 (3.8 mM)

after 10 days with no agitation.
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Figure S26. HPLC trace (monitored at 254 nm) of product mixtures obtained by oxidation of peptide 5 (3.8 mM)
after stirring at 1200 rpm for 10 days.
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LF-lit-st-com-10d #406-440 RT: 4.7-5.1 AV: 35 NL: 6.91E3
F: ITMS + ¢ ESI Full ms [250.00-2000.00]

100

Relative Abundance
o
id

910.4
1516.2

103 7588
olzs00 3911 547.0 730va| 9053|9119 40121 | 11907 12641 14219 | 15804 16581 18547 19854
e e LAV ML S
400 600 800 1000 1200 1400 1600 1800 2000
mz

Figure S27. Mass spectrum of cyclic hexamer 54 from the LC-MS analysis of a stirred library made from peptide 5
(corresponding to Figure S26). Calculated isotopic profile (species, abundance): 4546 (M+2, 100), 4547 (M+3,
87.9), 4545 (M+1, 68.9); m/z calculated: 1516.3 [(M+2)+3H]*", 1137.5 [((M+2)+4H]*", 910.2 [(M+2)+5H]*", 758.7
[((M+2)+6H]®"; m/z observed : 15162 [(M+2)+3H]**, 1137.2 [(M+2)+4H]*, 910.4 [(M+2)+5H]**, 758.8
[(M+2)+6H]®".
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Figure S28. Mass spectrum of cyclic tetramer 5, from the LC-MS analysis of a non-agitated library made from
peptide 5 (corresponding to Figure S25). Calculated isotopic profile (species, abundance): 2273.0 (M+1, 100),
2272.0 (M, 80.5), 2274.0 (M+2, 70.8); m/z calculated: 1137.5 [(M+1)+2H]*", 758.7 [(M+1)+3H]*", 569.3
[(M+1)+4H]*"; m/z observed: 1137.4 [(M+1)+2H]*", 758.9 [(M+1)+3HT*", 569.4 [(M+1)+4H]*".
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LF-lit-std-com-10d #210-234 RT: 2.4-2.7 AV: 25 NL: 1.14E4
F: TMS + ¢ ESI Full ms [250.00-2000.00]
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Figure S29. Mass spectrum of cyclic trimer 5; from the LC-MS analysis of a non-agitated library made from
peptide 5 (corresponding to Figure S25). Calculated isotopic profile (species, abundance): 3030.3 (M+1, 100),
3031.3 (M+2, 93.4), 3029.3 (M, 60.4); m/z calculated: 1516.2 [(M+1)+2H]*, 1011.1 [(M+1)+3H]*", 758.6
[(M+1)+4H]*, 607.1 [(M+1)+5H]*"; m/z observed: 1516.7 [(M+1)+2H]*', 1011.5 [(M+1)+3H]*", 758.8
[(M+1)+4H]*, 607.4 [(M+1)+5H]*".
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Figure S30. Mass spectrum of linear dimer 5, from the LC-MS analysis of a non-agitated library made from peptide
5 (corresponding to Figure S25). Calculated isotopic profile (species, abundance): 1516.7 (M, 100), 1517.7 (M+1,
88), 1518.6 (M+2, 39.5); m/z calculated: 1517.7 [M+H]", 759.4 [M+2H]*", 506.6 [M+3H]*', 380.2 [M+5H]*"; m/z
observed: 1517.5 [M+H]", 759.6 [M+2H]*", 506.8 [M+3H]**, 380.5 [M+5H]>".
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Figure S31. Mass spectrum of dithiol 5 from the LC-MS analysis of a non-agitated library made from peptide 5
(corresponding to Figure S25). Calculated isotopic profile (species, abundance): 759.3 (M, 100.0%), 760.4 (M+1,
39.8%), 761.4 (M+2, 10.8%); m/z calculated: 760.3 [M+H]", 380.7 [M+2H]*"; m/z observed: 760.3 [M+H]", 380.9
[M+2H]*.
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Figure S32. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 6 (3.8 mM)
after 10 days with no agitation.
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Figure S33. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 6 (3.8 mM)

after stirring at 1200 rpm for

10 days.

Retention time (min) | 1.1 | 3.9 | 5.1 | 5.7 | 6.1

Species

6, |64 | 6; | 6

LA-lit-std-com-10d #434-456 RT: 5.1-53 AV:23 NL: 7.53E3
F: ITMS + ¢ ESI Full ms [250.00-2000.00]
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Figure S34. Mass spectrum
peptide 6 (corresponding to
27252 (M, 68.2), 2728.2 (M

miz

of cyclic tetramer 6, from the LC-MS analysis of a non-agitated library made from
Figure S32). Calculated isotopic profile (species, abundance): 2726.2 (M+1, 100),
+2, 63.9); m/z calculated: 1364.1 [M+2H]*, 909.7 [M+3H]**, 682.6 [M+4H]*", 546.2

[M+5H]’; m/z observed: 1363.9 [M+2H]*, 910.0 [M+3H]*", 682.8 [M+4H]*", 546.4 [M+5H]>".
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LA-lit-std-com-10d #489-513 RT: 57-6.0 AV: 25 NL: 1.02E4
F: ITMS + ¢ ESI Full ms [250.00-2000.00]
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Figure S35. Mass spectrum of cyclic trimer 6; from the LC-MS analysis of a non-agitated library made from
peptide 6 (corresponding to Figure S32). Calculated isotopic profile (species, abundance): 2043.9 (M, 100), 2044.9
(M+1, 99.8), 2045.9 (M+2, 58.5); m/z calculated: 1023.0 [M+2H]*", 682.3 [M+3H]*", 512.0 [M+4H]*"; m/z
observed: 1023.2 [M+2H]*, 682.9 [M+3H]*", 512.3 [M+4H]*".
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Figure S36. Mass spectrum of cyclic octamer 6z from the LC-MS analysis of a stirred library made from peptide 6
(corresponding to Figure S33). Calculated isotopic profile (species, abundance): 5453.4 (M+3, 100), 5454.4 (M+4,
90), 5452.4 (M+1, 88.4); m/z calculated: 1364.4 [(M+3)+4H]*", 1091.7 [(M+3)+5H]*", 909.9 [(M+3)+6H]*", 780.1
[((M+3)+7H]™; m/z observed: 1364.3 [(M+3)+4H]*, 10922 [(M+3)+5H]*", 910.0 [(M+3)+6H]®", 780.3
[(M+3)+7H]"".
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Figure S37. Mass spectrum of linear dimer 6, from the LC-MS analysis of a non-agitated library made from peptide
6 (corresponding to Figure S32). Calculated isotopic profile (species, abundance): 1364.6 (M, 100), 1365.6.2 (M+1,
73.3), 1366.6 (M+2, 24.7); m/z calculated: 1365.6 [M+H]", 683.3 [M+2H]*", 455.9 [M+3H]*", 342.2 [M+4H]*"; m/z
observed: 1365.6 [M+H]", 683.4 [M+2H]*, 456.1 [M+3H]*", 342.5 [M+4H]*".

S17



LA-lit-std-com-10d #102-119 RT: 1.2-1.4 AV: 18 NL:4.51E3
F: ITMS + ¢ ESI Full ms [250.00-2000.00]
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Figure S38. Mass spectrum of dithiol 6 from the LC-MS analysis of a non-agitated library made from peptide 6
(corresponding to Figure S32). Calculated isotopic profile (species, abundance): 683.3 (M, 100), 684.3 (M+1, 33.3),
685.3 (M+2, 10.0); m/z calculated : 684.4 [M+H]", 342.5 [M+2H]*"; m/z observed : 684.3 [M+H]", 342.7 [M+2H]*".
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Figure $39. HPLC trace (m(;nitored at 254 nmj of the p;oduct mixture obtained by oxidation of peptide 7 (3.8 mM)
after stirring at 1200 rpm for 10 days.
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Figure S40. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 7 (3.8 mM)
after shaking at 1200 rpm for 18 days.
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Figure S41. HPLC trace (monitored at 254 nm) of the product mixture obtained by oxidation of peptide 7 (3.8 mM)

7 days with no agitation.
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Figure S42. Mass spectrum of dithiol 7 from the LC-MS analysis of a stirred library made from peptide 7
(corresponding to Figure S39). Calculated isotopic profile (species, abundance): 699.31 (M, 100%), 700.31 (M+1,
37.5%), 701.3 (M+2, 9.1%); m/z calculated: 700.31 [M+H]"", 350.65 [M+2H]*"; m/z observed: 700.16 [M+H]'",

350.76 [M+2H]*".
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Figure S43. Mass spectrum of cyclic trimer 73 frg/;n the LC-MS analysis of a stirred library made from peptide 7
(corresponding to Figure S39). Calculated isotopic profile (species, abundance): 2092.88 (M+1, 100%), 2091.88 (M,
88.9%), 2093.88 (M+2, 30.7%); m/z calculated: 1047.44 [(M+1)+2H]*, 698.62 [(M+1)+3H]*"; 524.22
[(M+1)+4H]*"; m/z observed: 1047.12 [(M+1)+2HT*", 698.46 [(M+1)+3H]*"; 524.15 [(M+1)+4H]*".
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Figure S44. Mass spectrum of cyclic tetramer 7, from the LC-MS analysis of a stirred library made from peptide 7
(corresponding to Figure S39). Calculated isotopic profile (species, abundance): 2790.17 (M+1, 100%), 2789.17 (M,
68.2%), 2791.18 (M+2, 64.6%); m/z calculated: 1396.08 [(M+1)+2H]*', 931.74 [(M+1)+3HT’"; 698.54
[(M+1)+4H]*; 559.03 [(M+1)+5H]’"; m/z observed: 1395.83 [(M+1)+2H]*", 931.37 [(M+1)+3H]"; 698.73
[(M+1)+4H]*"; 559.26 [(M+1)+5H]".
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Figure S45. Mass spectrum of cyclic octamer 7 from the LC-MS analysis of a stirred library made from peptide 7
(corresponding to Figure S39). Calculated isotopic profile (species, abundance): 5581.35 (M+3, 100%), 5580.35
(M+2, 80.3%), 5582.34 (M+4, 73.0%); m/z calculated: 1861.45 [(M+3)+3H]*", 1396.34 [(M+3)+4H]""; 1117.27
[(M+3)+5H]"; 931.22 [(M+3)+6H]""; m/z observed: 1861.06 [(M+3)+3H]’", 1396.4 [(M+3)+4H]""; 1117.44
[(M+3)+5H]"; 931.32 [(M+3)+6H]*".
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Figure S46. Extended CD spectra of DCLs made from peptides 2 (a), 3 (b), 4 (c), 5 (d), 6 (e) and 7 (f) under

different agitation conditions.
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Figure S47. HPLC analyses of stirred DCLs made from peptides 3 (a), 4 (b), 5 (c), 6 (d) and 7 (e) after the

replication process was complete, showing the replicating macrocycle as the dominant product.
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