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Figure $32. Full NMR spectra for peptides 2 and 3 at pH 4.0. All samples contained 5 mM
phosphate and 25 mM NaCl.
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Figure $33. Full NMR spectra for peptide 4 at pH 4.0 and pH 8.5. All samples contained 5 mM
phosphate and 25 mM NaCl at pH 4.0 and 0.1 mM TCEP.
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Figure $34. TOCSY spectrum for peptide 4 at pH 4.0. The solution contains 5 mM phosphate
(pH 4.0), 25 mM NaCl, and 0.1 mM TCEP.

Peptide 4, with a 3.5:1 ratio of trans:cis amide bond: 'H NMR (600 MHz, 90% H,0/10% D,0) &
8.62 (Asnyn.» d, J = 7.8 Hz, 1H), 8.43 (Asngnyas» 4, J = 7.0 Hz, 1H), 8.37 (4-SH-Pheyy., d, J =
5.8 Hz, 1H), 8.33 (4-SH-Pheyy s> d, J = 7.5 Hz, 1H), 8.10 (Thryy,,, d, J = 8.0 Hz, 1H), 8.01
(Thryygas, 45 J = 8.1 Hz, 1H), 7.61 (AsSnconpoumss S» 1H), 7.58 (Asnconmess S, 1H), 7.50
(Terminusconpaeiss S» 1H), 7.46 (Terminus onpoganss S» 1H), 7.35-7.12 (4-SH-Phe > M, SH), 7.15
(TerminuSconpaganss Ss 1H), 7.06 (TerminuSconmess S» 1H), 6.94 (Asnconmpganss S» 1H), 6.94
(Asnconpaeiss S» 1H), 4.91 (4-SH-Phe 005, M, 1H), 4.67 (Asnygtrans, m, 1H), 4.63 (Asnygeis, m, 1H),
4.57 (4-SH-Phey s, m, 1H), 4.41 (Proyetrans, m, 1H), 4.28 (Thryeis, m, 1H), 4.20 (Thryetrans, m,
1H), 4.11 (Thrypeis, m, 1H), 4.02 (Thrypuans, m, 1H), 3.91 (Proyecis, m, 1H), 3.78 (Proysys> M,
1H), 3.61 (Proysys, m, 1H), 3.48 (Proy,.,, m, 1H), 3.37 (Proys.s, m, 1H), 3.13 (4-SH-Phe girans),
3.01 (4-SH-Phe,gcis), 2.93 (4-SH-Pheypcis), 2.87 (4-SH-Pheygirans), 2.84-2.77 (Asnygirans, m, 2H),
2.82-2.74 (Asnygcis, m, 2H), 2.27 (Proypirans, m, 2H), 2.07 (Acygs. s, 3H), 2.04 (Acyyums. S 3H),
2.00 (Proyytrans, m, 1H), 1.95 (Proygorycis, m, 1H), 1.92 (Proyyians, m, 1H), 1.75 (Proygorycis, m, 1H),
1.68 (Progporycis, m, 2H), 1.19 (Thry,,, d,J =7.0 Hz, 3H), 1.09 (Thryy.,. d,J =7.0 Hz, 3H).
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Figure S35. Full NMR spectra for peptides 5 and 6. All samples contained 5 mM phosphate and
25 mM NaCl at pH 4.0.
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Figure $36. Full NMR spectra for peptides 7 and 17. All samples contained 5 mM phosphate
and 25 mM NaCl at pH 4.0.
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Figure S37. Full NMR spectra for peptides 18 and 19. All samples contained 5 mM phosphate
and 25 mM NaCl at pH 4.0.
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Figure S38. Full NMR spectra for peptides 20 and 21. All samples contained 5 mM phosphate
and 25 mM NaCl at pH 4.0.
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Figure §39. Full NMR spectra for peptides 22 and 23. Peptide 22
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V’igure 8§40. Full NMR spectrum for peptide 24. The solution contains 5 mM phosphate and 25
mM NacCl at pH 4.0.
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Figure S41. Reinjection of the purified peptide Ac-T(4-thioacetyl-Phe)PN-NH, (2) using a
gradient of 0-45% buffer B in buffer A over 60 minutes.
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Figure S42. Reinjection of the purified thiophenylalanine disulfide peptide (3) using a gradient
of 0-45% buffer B in buffer A over 60 minutes.
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Figure S43. Reinjection of the purified peptide Ac-T(4-SH-Phe)PN-NH, (4) using a gradient of
0-45% buffer B in buffer A over 60 minutes.
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Figure S44. Reinjection of the purified peptide Ac-T(4-thiophenyl-Phe)PN-NH, (5) using a
gradient of 0-45% buffer B in buffer A over 60 minutes.
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Figure S45. Reinjection of the purified peptide Ac-T(4-S-allyl-Phe)PN-NH, (6) using a gradient
of 0-45% buffer B in buffer A over 60 minutes.
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Figure S46. Reinjection of the purified peptide Ac-T(4-thiobenzoyl-Phe)PN-NH, (7) using a
gradient of 0-45% buffer B in buffer A over 60 minutes.
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Figure S47. Reinjection of the purified peptide Ac-GPP(4-SH-Phe)PN-NH, (12) using a
gradient of 0-55% buffer B in buffer A over 80 minutes (top); reinjection of the purified peptide
Ac-GPP(4-SH-Phe)PN-NH, (12) with DTT (I mM) using a gradient of 0-100% methanol in
water over 60 minutes (bottom). Residual peaks at 40-55 minutes were present in blank
chromatograms.
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Figure S48. Reinjection of the purified peptide Ac-KKHMC(4-SH-Phe)-NH, (13) using a
gradient of 0-70% buffer B in buffer A over 60 minutes (top); reinjection of the purified peptide
Ac-KKHMC(4-SH-Phe)-NH, (13) using a Varian Microsorb MV C4 analytical column (250 x
4.6 mm, 5 um particle, 300 A pore) with a gradient of 0-100% buffer B’ (20% water, 80%
MeCN, 0.1% heptafluorobutyric acid (HFB)) in buffer A’ (98% water, 2% MeCN, 0.1% HFB)
over 30 minutes (bottom).
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Figure S49. Reinjection of the purified peptide Ac-KKHMC(7Bu)(4-SH-Phe)-NH, (14) using a
gradient of 0-75% buffer B in buffer A over 60 minutes (top); reinjection of the purified peptide
Ac-KKHMC(sBu)(4-SH-Phe)-NH, (14) using a Varian Microsorb MV C4 analytical column
(250 x 4.6 mm, 5 pm particle, 300 A pore) with a gradient of 0-100% buffer B’ in buffer A’ over

30 minutes (bottom).
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Figure S50. Reinjection of the purified Y3(4-SH-Phe) trp cage peptide (15) using a gradient of
0-70% buffer B in buffer A over 80 minutes (top); reinjection of the purified peptide Y3(4-SH-
Phe) trp cage peptide (15) using a Varian Microsorb MV C4 analytical column (250 x 4.6 mm, 5
um particle, 300 A pore) with a gradient of 0-100% buffer B in buffer A’ over 30 minutes

(bottom).
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Figure S51. Reinjection of the purified peptide Ac-T(4-SMe-Phe)PN-NH, (17) using a gradient
of 0-45% buffer B in buffer A over 60 minutes.
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Figure S52. Reinjection of the purified peptide Ac-T(4-S-(2-nitrobenzyl)-Phe)PN-NH, (18)
using a gradient of 0-50% buffer B in buffer A over 60 minutes.
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Figure S53. Reinjection of the purified peptide Ac-T(4-(SCH,CH=CHCH,OH)-Phe)PN-NH,
(19) using a gradient of 0-45% buffer B in buffer A over 60 minutes.
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Figure S54. Reinjection of the purified peptide Ac-T(4-S-SPy-Phe)PN-NH, (20) using a
gradient of 0-45% buffer B in buffer A over 60 minutes.
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Figure S55. Reinjection of the purified peptide Ac-T(4-(glutathione disulfide)S-Phe)PN-NH,
(21) using a gradient of 0-45% buffer B in buffer A over 60 minutes.
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Figure S56. Reinjection of the purified peptide Ac-T(4-S(O)Me-Phe)PN-NH, (22) using a
gradient of 0-20% buffer B in buffer A over 60 minutes.
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Figure S57. Reinjection of the purified peptide Ac-T(4-SO,Me-Phe)PN-NH, (23) using a
gradient of 0-20% buffer B in buffer A over 60 minutes.
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Figure S58. Reinjection of the purified peptide Ac-T(4-SO; -Phe)PN-NH, (24) using isocratic
buffer A for 20 minutes followed by a gradient of 0-45% buffer B in buffer A over 40 minutes.
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Figure $59. Mass spectrum of the peptide Ac-T(4-1-Phe)PN-NH, (1).
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Figure S60. Mass spectrum of the peptide Ac-T(4-thioacetyl-Phe)PN-NH, (2).
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Figure S61. Mass spectrum of the thiophenylalanine disulfide peptide (3).
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Figure S62. Mass spectrum of the peptide Ac-T(4-SH-Phe)PN-NH, (4).
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Figure S64. Mass spectrum of the peptide Ac-T(4-S-allyl-Phe)PN-NH, (6).
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Figure S65. Mass spectrum of the peptide Ac-T(4-thiobenzoyl-Phe)PN-NH, (7).
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Figure S66. Mass spectrum of the peptide Ac-GPP(4-I-Phe)PPGY-NH, (8).
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Figure S67. Mass spectrum of the peptide Ac-KKHMC(4-1-Phe)-NH, (9).
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Figure S68. Mass spectrum of the peptide Ac-KKHMC(rBu)(4-1-Phe)-NH, (10).
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Figure S69. Mass spectrum of the Y3(4-I-Phe) trp cage peptide (11).
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Figure S70. Mass spectrum of the peptide Ac-GPP(4-SH-Phe)PPGY-NH, (12).
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C:\Xcaliburdata\chCF01277B-30

05/19/2011 02:02:31 PM

CF01277B-30 #10-30 RT: 0.24-0.78 AV: 21 NL: 9.09E5
T: + ¢ ESI Full ms [ 100.00-2000.00]
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Figure S71. Mass spectrum of the peptide Ac-KKHMC(4-SH-Phe)-NH, (13).
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C:\Xcalibur\data\cfCF01250D-38

04/26/2011 08:02:12 PM

CF01250D-38 #11-29 RT: 0.26-0.74 AV: 19 NL: 3.05E6
T: + ¢ ESI Full ms [ 100.00-2000.00]
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Figure S72. Mass spectrum of the peptide Ac-KKHMC(#-Bu)(4-SH-Phe)-NH, (14).
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C:\Xcaliburdata\chCF01272H-61 05/15/2011 04:36:16 AM

CF01272H-61 #10-31 RT: 0.24-0.79 AV:22 NL: 1.71E6
T: + ¢ ESI Full ms [ 100.00-2000.00]
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Figure S73. Mass spectrum of the Y3(4-SH-Phe) trp cage peptide (15).



C:\Xcalibur\..\CF02078h-46_111118055910

11/16/2011 05:59:10 AM

CF02078h-46 111116055910 #9-22 RT: 0.21-0.56 AV: 14 NL: 3.91E6

T: + ¢ ESI Full ms [ 100.00-2000.00]

Relative Abundance

100

65
60
55

50

35
30

25

279.4
2232 | 280.4

431.5

667.4

’ h

738.0

745.6

_L 784.4 ggg 1 984.5

ol

1106.2

ML R LR ML IS L

400

AR L R AR LR

600

800

1000

m/z

1107.2

1117.0
1117.8

1127.9

1473.9

1955 e 14285 fzmm;

1658.8 1730.0 1810.0 1923.8

RAAE AR LA L

1200

1400

L N L RS L

1600

1800

T T T T T T

2000

Figure S74. Mass spectrum of the trp cage peptide (16).
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C:\Xcalibur\..\CF01128a-38_101215174245

12/15/2010 05:42:45 PM

CF01128a-38 101215174245 #11-26 RT: 0.25-0.64 AV: 16 NL: 6.81E5
T: + ¢ ESI Full ms [ 100.00-2000.00]
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Figure S75. Mass spectrum of the peptide Ac-T(4-SMe-Phe)PN-NH, (17).
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C:\Xcalibur\data\cf\icf01167a-56

01/18/2011 09:24:11 PM

cf01167a-56 #10-34 RT: 0.23-0.83 AV: 25 NL: 9.77E4

T: + ¢ ESI Full ms [ 100.00-2000.00]
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Figure S76. Mass spectrum of the peptide Ac-T(4-S-(2

S63



C:\Xcaliburidata\chCF01225B-26

03/30/2011 02:28:22 PM

CF01225B-26 #12-29 RT: 0.29-0.73 AV: 18 NL: 3.62E5
T: + ¢ ESI Full ms [ 100.00-2000.00]
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Figure S77. Mass spectrum of the peptide Ac-T(4-(SCH,CH
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C:\Xcaliburdata\chCF01216A-45 03/22/2011 05:49:27 PM

CF01216A-45 #11-30 RT: 0.26-0.76 AV: 20 NL: 2.65E6
T: + ¢ ESI Full ms [ 100.00-2000.00]

100

660.1

95—
90
85

80

70

65—

60

554
50

45

Relative Abundance

40

35 661.1

30
25

B 682.2
20

222.9

683.2

3 817.8
3 386.7 684.2 1099.1

399.2
:_ mwh 0 593 6852 ma‘m %78 9695 ﬁrao;
'l A L

L L L B B I LI LS I L LS L

- -

1476.6 1612.4 1780.5 1930.2

L B I L B L B R S RS A R

A

P LA AN R

I
400 600 800 1000 1200 1400 1600 1800 2000

m/z

S65

Figure S78. Mass spectrum of the peptide Ac-T(4-S-SPy-Phe)PN-NH, (20).



C:\Xcaliburdata\chCF01242B-26

04/14/2011 06:44:33 PM

CF01242B-26 #16-28 RT: 0.40-0.72 AV: 13 NL: 4.37E5
T: + ¢ ESI Full ms [ 100.00-2000.00]

Relative Abundance

100

95—

90

80

85

70—

65—
60

50

55

45

40
35
30

25

222.8

314.7

372.8
386.7

236.8 5085 586.3
256.7 474.0 551.3

3926
5998 664.1 7550

200 400 600 800

856.1

857.2

878.2

900.1

901.2
902.1
955.8

1000

1057.9

1193.8

1200

1295.0 1366.5 14445 1557.9 1652.4 17111

1400

1600

1800

1884.8 19341

2000

Figure S79. Mass spectrum of the peptide Ac-T(4-(glutathione disulfide)S-Phe)PN-NH, (21).
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C:\Xcaliburdata\cficf01150a-23 01/10/2011 10:50:53 AM

cf01150a-23 #11-23 RT: 0.26-0.56 AV: 13 NL: 7.12E4
T: + ¢ ESI Full ms [ 100.00-2000.00]
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Figure $80. Mass spectrum of the peptide Ac-T(4-S(O)Me-Phe)PN-NH, (22).



C:\Xcalibur\data\cfCF01150B-24

01/10/2011 08:30:20 PM

CF01150B-24 #12-22 RT: 0.28

-0.54 AV: 11 NL: 1.93E5

T: + ¢ ESI Full ms [ 100.00-2000.00]
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Figure S81. Mass spectrum of the peptide Ac-T(4-SO,Me-Phe)PN-NH, (23).
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C:\Xcalibur\..\CF01280a3-8_110518172522

05/18/2011 05:25:22 PM

CF01280a3-8 110518172522 #11-35 RT: 0.26-0.88 AV: 25 NL: 2.13E5

T: + ¢ ESI Full ms [ 100.00-2000.00]
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Figure $82. Mass spectrum of the peptide Ac-T(4-SO, -Phe)PN-NH, (24).
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Figure S83. Mass spectrum of product at 46.9 min from solution phase cross-coupling to
produce the peptide Ac-T(4-thioacetyl-Phe)PN-NH, (2). The observed mass is consistent with
the peptide (2 + Ac + Na)".
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Figure S84. Mass spectrum of product at 51.7 min from solution phase cross-coupling to
produce the peptide Ac-T(4-thioacetyl-Phe)PN-NH, (2). The observed mass is consistent with
the peptide (1 + Ac + Na)".
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