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Table S1. Puritya of spinorphin 5 and its derivatives
	no.
	sequence
	purity
	no.
	sequence
	purity

	5
	LVVYPWT
	98.1
	14
	cyclic AVVYPWT
	98.1

	6
	AVVYPWT
	98.2
	15
	(D)-TWPYVVL
	99.6

	7
	LAVYPWT
	100
	16
	VYP
	98.8

	8
	LVAYPWT
	99.0
	17
	VYPW
	99.5

	9
	LVVAPWT
	99.8
	18
	VYPWT
	99.8

	10
	LVVYAWT
	96.7
	19
	YPW
	99.8

	11
	LVVYPAT
	98.1
	20
	YPWT
	99.5

	12
	LVVYPWA
	99.6
	21
	PWT
	99.0

	13
	cyclic LVVYPWT
	95.2
	22
	VVYPWT
	99.5


aPurity of spinorphin 5 and modified peptides was checked by HPLC system. Two solvent systems were used (A) was 0.1% TFA in H2O:0.1% TFA in CH3CN = 95:5 to 35:65 in 30 min with flow rate = 1 mL/min. (B) was 0.1% TFA in H2O:0.1% TFA in MeOH = 95:5 to 35:65 in 30 min with flow rate = 1 mL/min. Peaks were detected by UV absorption using a diode array detector.
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1H-NMR (DMSO-d6, 300 MHz) δ 10.74 (s, 1H, Trp); 9.15 (s, 1H, Tyr); 8.46 (d, J = 8.4 Hz, 1H, Tyr); 8.06 (d, J = 7.5 Hz, 1H, Trp); 7.95 (m, 2H, Leu); 7.86 (d, J = 9.6 Hz, 1H, Thr); 7.79 (d, J = 7.8 Hz, 1H, Val); 7.73 (d, J =8.4 Hz, 1H, Val); 7.55 (d, J =7.5 Hz, 1H, Trp); 7.28 (d, J = 7.8 Hz, 1H, Trp); 7.13 (s, 1H, Trp); 7.03 (d, J = 8.4 Hz, 2H, Tyr); 7.02-7.09 (m, 1H, Trp); 6.95 (dd, J = 8.4, 7.5 Hz, 1H, Trp); 6.60 (d, J = 8.4 Hz, 2H, Tyr); 4.64 (m, 1H, Tyr); 4.55-4.61 (m, 1H, Trp); 4.28-4.36 (m, 1H, Leu); 4.21-4.27 (m, 2H, 2H of each Val); 4.10-4.19 (m, 2H, each 1H of Thr); 3.84 (t, J = 6.9 Hz, 1H, Pro); 3.51-3.63 (m, 2H, Pro); 3.19-3.24 (m, 1H, Trp); 2.97-3.05 (m, 1H, Trp); 2.64-2.77 (tt, J = 10.2, 9.8 Hz, 2H, Tyr); 1.83-1.92 (m, 3H, 2H of each Val + 1H of Pro); 1.72 (m, 2H, Pro); 1.56 (m, 1H, Leu); 1.46 (dd, J = 6.3, 6.9 Hz, 2H, Leu); 1.03 (d, J = 6.3 Hz, 3H, Thr); 0.78-0.89 (m, 12H, 12H of each Val); 0.68-0.74 (d, J = 6.9 Hz, 6H, Leu). HRMS (FAB) Calcd. For C45H65N8O10 : 877.4824. Observed m/z 877.4829 HPLC (tR, min) system A: 21.6, system B: 25.6


[image: image2]
1H-NMR (DMSO-d6, 300 MHz) δ 12.59 (s, 1H, Thr); 10.79 (s, 1H, Trp); 9.15 (s, 1H, Tyr); 8.36 (d, J = 8.4 Hz, 1H, Tyr); 8.08 (d, J = 7.2 Hz, 1H, Trp); 8.03 (m, 2H, Ala); 7.81 (d, J = 9.0 Hz, 1H, Thr); 7.79 (d, J = 9.0 Hz, 1H, Val); 7.76 (d, J = 9.0 Hz, 1H, Val); 7.55 (d, J = 8.1 Hz, 1H, Trp); 7.28 (d, J = 8.1 Hz, 1H, Trp); 7.13 (s, 1H, Trp); 7.04 (d, J = 8.7 Hz, 2H, Tyr); 7.02-7.04 (m, 1H, Trp); 6.95 (dd, J = 9.0, 8.1 Hz, 1H, Trp); 6.60 (d, J = 8.7 Hz, 2H, Tyr); 4.87 (d, J = 4.5 Hz, 1H, Thr); 4.64 (m, 1H, Tyr); 4.55 (m, 1H, Trp); 4.28-4.31(m, 1H, Ala); 4.24-4.27 (m, 1H, Val); 4.22-4.24 (m, 1H, Val); 4.11-4.18 (m, 1H, Thr); 4.11-4.15 (m, 1H, Thr); 3.90 (m, 1H, Pro); 3.53 (m, 1H, Pro); 3.16-3.27 (m, 1H, Trp); 2.95-3.05 (m, 1H, Trp); 2.64-2.77 (tt, J = 10.2, 9.8 Hz, 2H, Tyr); 1.83-1.96 (m, 3H, 2H of each Val + 1H of Pro); 1.67-1.75 (m, 2H, Pro); 1.03 (d, J = 6.9 Hz, 3H, Ala); 0.70-0.89 (m, 12H, 12H of each Val). HRMS (FAB) Calcd. For C42H59N8O10 : 835.4354. Observed m/z 835.4351 HPLC (tR, min) system A: 19.8 system B: 21.7


[image: image3]
1H-NMR (DMSO-d6, 300 MHz) δ 12.60 (bs, 1H, Thr); 10.78 (s, 1H, Trp); 9.16 (s, 1H, Tyr); 8.61 (d, J = 7.8 Hz, 1H, Tyr); 8.08 (d, J = 7.8 Hz, 1H, Trp); 8.04 (m, 2H, Leu); 7.80 (m, 1H, Thr); 7.75 (m, 1H, Val); 7.74 (m, 1H, Val); 7.56 (d, J = 7.2 Hz, 1H, Trp); 7.28 (d, J = 8.1 Hz, 1H, Trp); 7.13 (s, 1H, Trp); 7.05 (d, J = 8.4 Hz, 2H, Tyr); 7.01 (m, 1H, Trp); 6.92 (dd, J = 8.4, 7.2 Hz, 1H, Trp); 6.61 (d, J = 8.4 Hz, 2H, Tyr); 4.90 (m, 1H, Thr); 4.64 (m, 1H, Tyr); 4.53 (m, 1H, Trp); 4.45 (m, 1H, Val); 4.30 (m, 1H, Leu); 4.21 (m, 1H, Ala); 4.14-4.17 (m, 1H, Thr); 4.12-4.14 (m, 1H, Thr); 3.75 (m, 1H, Pro); 3.55 (m, 1H, Pro); 3.16-3.21 (m, 1H, Trp); 2.97-3.05 (m, 1H, Trp); 2.60-2.80 (m, 2H, Tyr); 1.87-1.91 (m, 2H, 1H of Val + 1H of Pro); 1.67-1.79 (m, 2H, Pro); 1.55-1.65 (m, 1H, Leu); 1.45-1.55 (m, 2H, Leu); 1.20 (d, J = 6.9 Hz, 3H, Ala); 1.01 (d, J = 6.0 Hz, 3H, Tyr); 0.85 (dd, J = 7.2, 6.6 Hz, 6H, Val); 0.71 (t, J = 6.9 Hz, 6H, Leu). HRMS (FAB) Calcd. For C43H61N8O10 : 849.4511. Observed m/z 849.4511 HPLC (tR, min) system A:21.1 system B: 24.0
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1H-NMR (DMSO-d6, 300 MHz) δ 10.80 (s, 1H, Trp); 9.15 (s, 1H, Tyr); 8.40 (d, J = 8.4 Hz, 1H, Tyr); 8.05 (d, J = 7.5 Hz, 1H, Trp); 8.00 (m, 2H, Leu); 7.85 (d, J = 7.2 Hz, 1H, Thr); 7.70 (d, J = 9.2 Hz, 1H, Val); 7.55 (d, J = 7.5 Hz, 1H, Trp); 7.28 (d, J = 7.5 Hz, 1H, Trp); 7.15 (s, 1H, Trp); 7.05 (d, J = 8.7 Hz, 2H, Tyr); 7.00-7.05 (m, 1H, Trp); 6.95 (dd, J = 8.7, 7.5 Hz, 1H, Trp); 6.60 (d, J = 8.7Hz, 2H, Tyr); 4.60-4.67 (m, 1H, Thr); 4.45-4.55 (m, 1H, Trp); 4.25-4.35 (m, 2H, 1H of Leu + 1H of Val); 4.17-4.25 (m, 2H, 1H of Ala + 1H of Thr); 4.07-4.15 (m, 1H, Thr); 3.65-3.85 (m, 1H, Pro); 3.45-3.55 (m, 1H, Pro); 3.13-3.25 (m, 1H, Trp); 2.98-3.05 (m, 1H, Trp); 2.60-2.85 (m, 2H, Tyr); 1.85-1.98 (m, 2H, 1H of Val + 1H of Pro); 1.70-1.80 (m, 2H, Pro); 1.55-1.65 (m, 1H, Leu); 1.45-1.52 (m, 2H, Leu); 1.10 (d, J = 6.9 Hz, 3H, Ala); 1.01 (d, J = 6.0 Hz, 3H, Thr); 0.81-0.95 (m, 12H, 6H of Val + 6H of Leu). HRMS (FAB) Calcd. For C43H61N8O10 : 849.4511. Observed m/z 849.4514 HPLC (tR, min) system A: 20.0 system B: 22.5
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1H-NMR (DMSO-d6, 300 MHz) δ 10.80 (s, 1H, Trp); 8.43 (d, J = 8.1 Hz, 1H, Ala); 8.00 (d, J = 7.2 Hz, 1H, Trp); 7.93 (d, J = 9.0 Hz, 1H, Thr); 7.82 (d, J = 7.5 Hz, 1H, Val); 7.66 (d, J = 8.1 Hz, 1H, Val); 7.55 (d, J = 7.8 Hz, 1H, Trp); 7.30 (d, J = 7.8 Hz, 1H, Trp); 7.13 (s, 1H, Trp); 7.02 (dd, J = 6.9, 7.8 Hz, 1H, Trp); 6.93 (dd, J = 6.9, 7.8 Hz, 1H, Trp); 4.50-4.55 (m, 1H, Ala); 4.40-4.48 (m, 1H, Trp); 4.26-4.30 (m, 2H, 2H of each Val); 4.12-4.15 (m, 2H, 1H of Leu + 1H of Thr); 4.05-4.10 (m, 1H, Thr); 3.72-3.80 (m, 1H, Pro); 3.16-3.23 (m, 1H, Trp); 2.97-3.05 (m, 1H, Trp); 1.85-2.00 (m, 3H, 1H of Pro + 2H of each Val); 1.70-1.80 (m, 2H, Pro); 1.55-1.65 (m, 1H, Leu); 1.40-1.50 (m, 2H, Leu); 1.10 (d, J = 7.2 Hz, 3H, Ala); 1.00 (d, J = 6.0 Hz, 3H, Thr); 0.75-0.88 (m, 18H, 6H of Leu + 12H of each Val). HRMS (FAB) Calcd. For C39H61N8O9 : 785.4562. Observed m/z 785.4579 HPLC (tR, min) system A: 32.4 system B: 23.9
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1H-NMR (DMSO-d6, 300 MHz) δ 10.77 (s, 1H, Trp); 9.08 (s, 1H, Tyr); 8.40 (m, 1H, Ala); 8.07 (d, J = 7.8 Hz, 1H, Tyr); 7.91-7.96 (app.m, 3H, 2H of each Val + 1H of Trp); 7.68 (d, J = 6.9 Hz, 1H, Thr); 7.55 (d, J = 7.8 Hz, 1H, Trp); 7.28 (d, J = 8.1 Hz, 1H, Trp); 7.13 (s, 1H, Trp); 7.03 (dd, J = 6.9, 6.6 Hz, 1H, Trp); 6.98 (d, J = 8.4 Hz, 2H, Tyr); 6.90-7.00 (m, 1H, Tyr); 6.58 (d, J = 8.4 Hz, 2H, Tyr); 4.55-4.65 (m, 1H, Tyr); 4.39-4.50 (m, 1H, Trp); 4.20-4.30 (m, 2H, 2H of each Val); 4.05-4.15 (m, 3H, 1H of Leu + 2H of Thr); 3.70-3.80 (m, 1H, Ala); 3.16-3.20 (m, 1H, Trp); 2.92-3.02 (m, 1H, Trp); 2.60-2.85 (m, 2H, Tyr); 1.80-1.95 (m, 2H, 2H of each Val); 1.50-1.65 (m, 1H, Leu); 1.37-1.50 (m, 2H, Leu); 1.15 (d, J = 6.9 Hz, 3H, Ala); 0.97 (d, J = 6.3 Hz, 3H, Thr); 0.67-0.87 (m, 18H, 12H of each Val + 6H of Leu). HRMS (FAB) Calcd. For C43H63N8O10 : 851.4667. Observed m/z 851.4653 HPLC (tR, min) system A: 21.2 system B: 23.7
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1H-NMR (DMSO-d6, 300 MHz) δ 12.58 (s, 1H, Thr); 9.14 (s, 1H, Tyr); 8.47 (d, J = 8.4 Hz, 1H, Tyr); 8.05-8.13 (app.m, 4H, 2H of Leu + 1H of Ala + 1H of Thr); 7.87 (d, J = 9.3 Hz, 1H, Val); 7.60 (d, J = 8.7 Hz, 1H, Val); 7.05 (d, J = 8.4 Hz, 1H, Tyr); 6.62 (d, J = 8.4 Hz, 1H, Tyr); 4.87-4.97 (m, 1H, Thr); 4.53-4.64 (m, 1H, Tyr); 4.30-4.40 (m, 2H, 2H of each Val); 4.22-4.30 (m, 1H, Leu); 4.10-4.21 (m, 3H, 2H of Thr + 1H of Ala); 3.82-3.90 (m, 1H, Pro); 3.55-3.65 (m, 1H, Pro); 2.62-2.75 (m, 2H, Tyr); 1.80-2.00 (m, 5H, 2H of each Val + 3H of Pro); 1.55-1.65 (m, 1H, Leu); 1.45-1.55 (m, 2H, Leu); 1.23 (d, J = 7.2 Hz, 3H, Ala); 1.01 (d, J = 6.0 Hz, 3H, Thr); 0.70-0.90 (m, 18H, 6H of Leu + 12H of each Val). HRMS (FAB) Calcd. For C37H60N7O10 : 762.4402. Observed m/z 762.4416 HPLC (tR, min) system A: 14.9 system B: 17.6
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1H-NMR (DMSO-d6, 300 MHz) δ 10.80 (s, 1H, Trp); 9.15 (s, 1H, Tyr); 8.46 (d, J = 8.4 Hz, 1H, Tyr); 8.00-8.20 (m, 4H, 2H of Leu + 2H of each Val); 7.88 (d, J = 9.6 Hz, 1H, Thr); 7.60 (d, J = 7.8 Hz, 1H, Trp); 7.55 (d, J = 8.1 Hz, 1H, Trp); 7.27 (d, J = 8.1 Hz, 1H, Trp); 7.11 (s, 1H, Trp); 7.03 (d, J = 8.7 Hz, 2H, Tyr); 7.00-7.02 (m, 1H, Trp); 6.95 (m, 1H, Trp); 6.60 (d, J = 8.7 Hz, 2H, Tyr); 4.50-4.60 (m, 2H, 1H of Trp + 1H of Tyr); 4.20-4.30 (m, 3H, 1H of Leu + 1H of Ala + 1H of Val); 4.12-4.18 (dd, J = 9.6, 8.4 Hz, 1H, Val); 3.80-3.90 (m, 1H, Pro); 3.52-3.62 (m, 1H, Pro); 3.12-3.22 (m, 1H, Trp); 2.97-3.05 (m, 1H, Trp); 2.60-2.82 (m, 2H, Tyr); 1.81-1.93 (m, 3H, 1H of Pro + 2H of each Val); 1.65-1.75 (m, 3H, 2H of Val + 1H of other Val); 1.53-1.61 (m, 1H, Leu); 1.45-1.52 (m, 2H, Leu); 1.27 (d, J = 7.2 Hz, 3H, Ala); 0.70-0.90 (m, 18H, 6H of Leu + 12H of each Val). HRMS (FAB) Calcd. For C44H63N8O9: 847.4718. Observed m/z 847.4716 HPLC (tR, min) system A: 20.0 system B: 25.2
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1H-NMR (DMSO-d6, 300 MHz) δ10.93 (s, 1H, Trp); 9.24 (s, 1H, Tyr); 8.91 (d, J = 4.5 Hz, 1H, Tyr); 8.15 (d, J = 9.3 Hz, 1H, Trp); 7.76 (d, J = 9.6 Hz, 1H, Thr); 7.52 (d, J = 7.5 Hz, 1H, Val); 7.49 (d, J = 7.5 Hz, 1H, Val); 7.32 (d, J = 7.5 Hz, 1H, Trp); 7.25 (s, 1H, Trp); 7.07 (d, J = 7.8 Hz, 1H, Trp); 6.92 (d, J = 8.4 Hz, 2H, Tyr); 6.90 (1H, Trp); 6.64 (d, J = 8.4 Hz, 2H, Tyr); 5.59 (s, 1H, Leu), 4.64 (m, 1H, Tyr); 4.55 (m, 1H, Trp); 4.22-4.41 (m, 4H, 1H of Leu + 2H of each Val + 1H of Thr); 4.06 (m, 1H, Thr); 3.85 (m, 1H, Pro); 2.62-2.91 (m, 4H, 2H of Trp + 2H of Tyr); 2.10-2.20 (m, 2H, each Val); 1.98-2.10 (m, 2H, Pro); 1.82 (m, 2H, Pro); 1.63 (m, 1H, Leu); 1.50 (m, 2H, Leu); 1.23 (d, J = 6.3 Hz, 3H, Thr); 0.78-1.02 (m, 12H of each Val + 6H of Leu). MS (MALDI-TOF) Calcd. For C45H62N8O9: 859.0. Observed m/z 859.3 HPLC (tR, min) system A: 26.3 system B: 30.2
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1H-NMR (DMSO-d6, 300 MHz) δ10.95 (s, 1H, Trp); 9.25 (s, 1H, Tyr); 8.94 (d, J = 4.8 Hz, 1H, Tyr); 8.41 (bs, 1H, Thr); 8.14 (d, J = 8.1 Hz, 1H, Trp); 7.78 (d, J = 7.2 Hz, 1H, Val); 7.49 (d, J = 7.8 Hz, 1H, Val); 7.29 (d, J = 8.1 Hz, 1H, Trp); 7.13 (s, 1H, Trp); 7.06 (d, J = 8.1 Hz, 1H, Trp); 7.02 (d, J = 4.2 Hz, 1H, Trp); 6.94 (d, J = 8.4 Hz, 2H, Tyr); 6.65 (d, J = 8.4 Hz, 2H, Tyr); 5.59 (s, 1H, Ala); 4,61 (m, 1H, Tyr); 4.50 (m, 1H, Trp); 4.20-4.38 (m, 3H, 1H of Ala + 2H of each Val); 4.01 (m, 1H, Thr); 3.85 (m, 1H, Pro); 2.80 (m, 2H, Tyr); 2.01-2.21 (m, 2H, Pro); 1.50-1.59 (m, 2H, Pro); 1.31 (d. J = 7.2 Hz, 3H, Thr); 1.16 (d, J = 6.0 Hz, 3H, Ala); 0.78-1.02 (m, 12H, 12H of each Valine). MS (MALDI-TOF) Calcd. For C42H56N8O9: 816.9 Observed m/z 817.7 HPLC (tR, min) system A: 22.2 system B: 25.7
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1H-NMR (DMSO-d6, 300 MHz) δ 10.88 (s, 1H, Trp); 9.11 (s, 1H, Tyr); 8.77 (d, J = 7.2 Hz, 1H, Tyr); 8.13 (d, J = 7.2 Hz, 1H, Trp); 7.87 (d, J = 9.0 Hz, 1H, Leu); 7.82 (d, J = 9.0 Hz, 1H, Val); 7.70 (d, J = 7.8 Hz, 1H, Val); 7.58 (d, J = 7.8 Hz, 1H, Trp); 7.33 (d, J = 7.8 Hz, 1H, Trp); 7.27 (s, 1H, Trp); 7.04-7.12 (m, 1H, Trp); 7.00 (d, J = 8.4 Hz, 2H, Tyr); 6.90-7.00 (m, 1H, Trp); 6.60 (d, J = 8.4 Hz, 2H, Tyr); 5.40-5.52 (m, 1H, Thr); 4.72-4.80 (m, 1H, Tyr); 4.46-4.55 (m, 1H, Trp); 4.32-4.38 (m, 1H, Leu); 4.16-4.30 (m, 3H, 1H of Thr + 2H of each Val); 3.76-3.84 (m, 1H, Pro); 3.48-3.50 (m, 2H, Pro); 3.08-3.17 (m, 1H, Trp); 2.91-3.00 (m, 1H, Trp); 2.82-3.00 (m, 1H, Tyr); 2.67-2.75 (m, 1H, Tyr); 1.88-2.00 (m, 3H, 1H of Pro + 2H of each Val); 1.70-1.80 (m, 3H, Pro); 1.57-1.66 (m, 1H, Leu); 1.45-1.53 (m, 2H, Leu); 1.18 (d, J = 6.0 Hz, 3H, Thr); 0.74-0.90 (m, 18H, 6H of Leu + 12H of each Val). HRMS (FAB) Calcd. For C45H65N8O10 : 877.4824. Observed m/z 877.4805 HPLC (tR, min) system A: 23.1 system B: 26.1
Peptide 16 (VYP)

1H-NMR (DMSO-d6, 300 MHz) δ12.51 (s, 1H, Pro); 9.23 (s, 1H, Tyr); 8.66 (d, J = 7.8 Hz, 1H, Tyr); 7.98 (bs, 2H, Val); 7.12 (d, J = 8.4 Hz, 2H, Tyr); 6.67 (d, J = 8.4 Hz, 2H, Tyr); 4.62 (m, 1H, Tyr); 4.21 (d, J = 4.5 Hz, 1H, Pro); 3.72 (m, 1H, Val); 3.58 (m, 2H, Pro); 3.44 (m, 1H, Val); 2.73 (d, J = 5.7 Hz, 2H, Tyr); 2.09 (m, 3H, 1H of Pro + 1H of Val); 1.80-1.92 (m, 3H, Pro); 0.89 (m, 6H, Val). MS (MALDI-TOF) Calcd. For C19H27N3O5 : 377.4 Observed m/z 377.7 HPLC (tR, min) system A: 11.9
Peptide 17 (VYPW)

1H-NMR (DMSO-d6, 300 MHz) δ12.61 (s, 1H, Trp); 10.85 (s, 1H, Trp); 9.28 (s, 1H, Tyr); 8.66 (d, J = 7.5 Hz, 1H, Tyr); 7.99 (d, J = 7.5 Hz, 1H, Trp); 7.56 (d, J = 7.8 Hz, 1H, Trp); 7.33 (d, J = 8.4 Hz, 1H, Trp); 7.18 (s, 1H, Trp); 7.11 (d, J = 8.4 Hz, 2H, Tyr); 7.03 (m, 1H, Trp); 6.98 (m, 1H, Trp); 6.64 (d, J = 8.4 Hz, 2H, Tyr); 4.61 (m, 1H, Tyr); 4.52 (m, 2H, 1H of Val + 1H of Trp); 4.41 (m, 1H, Pro); 3.71 (m, 2H, Pro); 3.13 (m, 2H, Trp); 2.60-2.81 (m, 2H, Tyr); 2.07 (m, 2H, Pro); 1.78-1.82 (m, 3H, 1H of Val + 2H of Pro); 0.94 (dd, J = 6.6, 7.2 Hz, 6H, Val). MS (MALDI-TOF) Calcd. For C30H37N5O6 : 563.7 Observed m/z 562.8 HPLC (tR, min) system A: 18.2
Peptide 18 (VYPWT)

1H-NMR (DMSO-d6, 300 MHz) δ10.79 (s, 1H, Trp); 9.24 (s, 1H, Tyr); 8.64 (d, J = 7.8 Hz, 1H, Tyr); 7.84 (d, J = 7.8 Hz, 1H, Trp); 7.76 (d, J = 8.4 Hz, 1H, Thr); 7.59 (d, J = 7.8 Hz, 1H, Trp); 7.28 (d, J = 8.4 Hz, 1H, Trp); 7.15 (s, 1H, Trp); 7.09 (d, J = 8.4 Hz, 2H, Tyr); 7.01 (t, J = 6.9 Hz, 1H, Trp); 6.92 (m, 1H, Trp); 6.65 (d, J = 8.4 Hz, 2H, Tyr); 4.68 (m, 1H, Tyr); 4.57 (m, 1H, Pro); 4.49 (m, 1H, Val); 4.33 (m, 1H, Trp); 4.24 (dd, J = 3.3 Hz, 1H, Thr); 4.13 (m, 1H, Thr); 3.51 (m, 2H, pro); 3.17 (d, J = 5.4 Hz, 2H, Trp); 3.05 (d, J = 7.8 Hz, 2H, Tyr); 2.08 (m, 1H, Val); 1.76-1.91 (m, 4H, Pro); 1.05 (d, J = 6.6 Hz, 3H, Thr); 0.83-1.02 (m, 6H, Val). MS (MALDI-TOF) Calcd. For C34H44N6O8 : 664.8 Observed m/z 664.2 HPLC (tR, min) system A: 18.9
Peptide 19 (YPW)

1H-NMR (DMSO-d6, 300 MHz) δ12.70 (s, 1H, Trp); 10.86 (s, 1H, Trp); 9.35 (s, 1H, Tyr); 8.18 (d, J = 7.5 Hz, 1H, Trp); 8.01 (s, 2H, Tyr); 7.58 (d, J = 8.7 Hz, 1H, Trp); 7.34 (d, J = 8.1 Hz, 1H, Trp); 7.21 (s, 1H, Trp); 7.14 (d, J = 8.4 Hz, 2H, Tyr); 7.06 (dd, J = 6.9, 7.2 Hz, 1H, Trp); 6.95 (m, 1H, Trp); 6.68 (d, J = 8.4 Hz, 2H, Tyr); 4.70-4.53 (m, 2H, 1H of Tyr + 1H of Trp); 4.22 (m, 1H, Pro); 3.57-3.65 (m, 2H, Pro); 3.09 (m, 2H, Trp); 2.76-2.99 (m, 2H, Tyr); 2.06 (m, 1H, Pro); 1.73-1.85 (m, 3H, 2H of Pro + 1H of Pro). MS (MALDI-TOF) Calcd. For C25H28N4O5 : 464.5 Observed m/z 464.7 HPLC (tR, min) system A: 18.8
Peptide 20 (YPWT)

1H-NMR (DMSO-d6, 300 MHz) δ12.63 (s, 1H, Thr); 10.80 (s, 1H, Trp); 9.36 (s, 1H, Tyr); 8.26 (d, J = 8.4 Hz, 1H, Trp); 8.01 (s, 2H, Tyr); 7.81 (d, J = 8.4 Hz, 1H, Thr); 7.64 (d, J = 7.2 Hz, 1H, Trp); 7.29 (d, J = 7.8 Hz, 1H, Trp); 7.20 (s, 1H, Trp); 7.12 (d, J = 8.4 Hz, 2H, Tyr); 7.02 (dd, J = 7.2, 8.4 Hz, 1H, Trp); 6.90 (m, 1H, Trp); 6.68 (d, J = 8.4 Hz, 2H, Tyr); 4.92 (m, 1H, Pro); 4.70 (m, 1H, Tyr); 4.42 (m, 1H, Trp); 4.25 (m, 1H, Thr); 4.15 (m, 1H, Thr); 3.57 (m, 2H, Pro); 3.11-3.28 (m, 2H, Trp); 2.73-3.11 (m, 2H, Tyr); 2.01 (m, 1H, Pro); 1.64-1.80 (m, 3H, 2H of Pro + 1H of Pro); 1.02 (d, J = 6.3 Hz, 3H, Thr). MS (MALDI-TOF) Calcd. For C29H35N5O7 :  565.6 Observed m/z 566.1 HPLC (tR, min) system A: 16.6
Peptide 21 (PWT)

1H-NMR (DMSO-d6, 300 MHz) δ10.84 (s, 1H, Trp); 8.73 (d, J = 8.1 Hz, 1H, Trp); 8.09 (d, J = 8.7 Hz, 1H, Trp); 7.71 (d, J = 8.1 Hz, 1H, Thr); 7.34 (d, J = 8.1 Hz, 1H, Trp); 7.20 (s, 1H, Trp); 7.07 (dd, J = 7.2, 8.7 Hz, 1H, Trp); 6.95 (dd, J = 7.2, 8.1 Hz, 1H, Trp); 5.02 (m, 1H, Pro); 4.79(m, 1H, Trp); 4.28 (dd, J = 3.0, 3.3 Hz, 1H, Thr); 4.19 (m, 1H, Thr); 4.07 (m, 1H, Pro); 3.16-3.24 (m, 2H, Trp); 2.98 (m, 1H, Pro); 2.27 (m, 1H, Pro); 1.81 (m, 2H, Pro); 1.07 (d, J = 6.3 Hz, 3H, Thr). MS (MALDI-TOF) Calcd. For C20H26N4O5 : 402.5 Observed 402.9 HPLC (tR, min) system A: 13.4
Peptide 22 (VVYPWT)

1H-NMR (DMSO-d6, 300 MHz) δ12.57 (s, 1H, Thr); 10.78 (s, 1H, Trp); 9.13 (s, 1H, Tyr); 8.30 (d, J = 7.8 Hz, 1H, Val); 8.18 (d, J = 9.0 Hz, 1H, Tyr); 7.99 (s, 2H, Val); 7.83 (d, J = 7.8 Hz, 1H, Trp); 7.74 (d, J = 8.4 Hz, 1h, Thr); 7.58 (d, J = 7.8 Hz, 1H, Trp); 7.31 (d, J = 8.4 Hz, 1H, Trp); 7.15 (s, 1H, Trp); 7.02-7.07 (m, 1H, Trp); 7.01 (d, J = 8.4 Hz, 2H, Tyr); ;6.93 (dd, J = 7.8, 8.4 Hz, 1H, Trp); 6.61 (d, J = 8.4 Hz, 2H, Tyr); 4.88 (m, 1H, Val); 4.65 (m, 1H, Tyr); 4.58 (m, 1H, Val); 4.32 (m, 1H, Pro); 4.25 (m, 1H, Trp); 4.20 (m, 1H, Thr); 4.11 (m, 1H, Thr); 3.53-3.67 (m, 2H, Pro); 3.17 (m, 2H, Trp); 3.02 (m, 1H, Pro); 2.61-2.82 (m, 2H, Tyr); 1.90-2.11 (m, 3H, 2H of each Val + 1H of Pro); 1.74 (m, 3H, 1H of Pro + 2H of Pro); 1.06 (d, J = 6.3 Hz, 3H, Thr); 0.80-0.92 (m, 12H, two Val). MS (MALDI-TOF) Calcd. For C39H53N7O9 : 763.9 Observed 763.9 HPLC (tR, min) system A: 19.4
Mass spectra of peptide derivatives
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HPLC chromatograms of peptide derivatives
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[image: image75.jpg][ Mass Spectrum ]

Data : HFRAB-P20B582 18009 Date : 18-Feb-1@5 15:48

Sample: CPB3-780

Note : in MeOH with PEG10@8 /

Inlet : Direct Ion Mode : FAB+

Spectrum Type : Normal Ion [EF-Linear]

RT : 8.13 min Scan# : 4 Temp : 8.@ deg.C
BR 2 m/z B877.4829 Int. o 29, P2

Output m/z range : B42.8267 to 915.1335 Cut Level : 0.00 %
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[image: image76.jpg][ Theoretical Ion Distribution ] Page: 1
Molecular Formula : C45 H65 N8 010

(m/z - 8774824, MW  878.0587, U.S.217:5)
Base Peak :  877.4824, Averaged MW :  878.0619(a),  878.0626(w)
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[image: image77.jpg][ Elemental Composition ] Page:
Data : HFAB-P20050218009 Date : 18-Feb-105 15:48

Sample: CP03-70

Note : in MeOH with PEG1000 /

Inlet : Direct Ion Mode : FAB+

RT : 0.13 min Scan#: 4

Elements : C 45/0, H 65/0, O 10/0, N 8/0

Mass Tolerance : 10ppm, 5Smmu if m/z < 500, 10mmu if m/z > 1000

Unsaturation (U.S.) : 0.0 - 20.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition
877.4829 100.0 +0.6 / +0.5 175 €45 H 65 0. 10N 8
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Data : HFAB-P20B502 18002 Date : 1B8=Feb-1@5 “14:41

Sample: CPB3-47

Note : 1n MeOH with PEG10@8 /

Inlet : Direct Ion Mode : FAB+

Spectrum Type : Normal Ion [EF-Linear]

RT : 8.48 min Scan# : 12 Temp : 0.0 deg.C

BR : mzz B835.435] Tt .49

Output m/z range : 798.8694 to B874.9258 Cut Level : 0.08 %
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[image: image79.jpg][ Theoretical Ion Distribution ] Page: 1
Molecular Formula : C42 H59 N8 010

(m/z - 8354354, MW  835.9781, U.S:-17.5)
Base Peak : 835.4354, Averaged MW : 835.9810(a), 835.9817(w)

837.4413  14.7030 *ieiksins
838.4439  3.0872 **
839.4465  0.5193
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Data : HFAB-P20050218002 Date : 18-Feb-105 14:41

Sample: CP03-47

Note : in MeOH with PEG1000 /

Inlet : Direct Ion Mode : FAB+

RT : 0.48 min Scan#: 12

Elements : C 42/0, H 59/0, O 10/0, N 8/0

Mass Tolerance : 10ppm, 7mmu if m/z < 700, 10mmu if m/z > 1000

Unsaturation (U.S.) : 0.0 - 20.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
835.4351  100.0 04/ 03 175-C 42 H 59 O 10:N 3



[image: image81.jpg][ Mass Spectrum ]

Data : HFAB-P20B5@2180@3 Date : 18-Feb-1@5 14:48

Sample: CPB3-48

Note : 1n MeOH with PEG18@8 /

Inilet : Direct Ion Mode : FAB+

Spectrum Type : Normal Ion [EF-Linear]

RT : 8.85 min Scant 2 Temp : 8.8 deg.C
BP :imzz 849.451 | Iint e aust 7 7.2

Output m/z range : B10.6677 to 886.8320 Cut Level v @.00. %
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[image: image82.jpg][ Theoretical Ton Distribution ]
Molecular Formula : C43 H61 N8 O10

(m/z  849.4511, MW  850.0049, U.S. 17.5)
Base Peak : 849.4511, Averaged MW : 850.0080(a), 850.0087(w)

Page: 1
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[image: image83.jpg][ Elemental Composition ] Page:
Data : HFAB-P20050218003 Date : 18-Feb-105 14:48

Sample: CP03-48

Note : in MeOH with PEG1000 /

Inlet : Direct Ion Mode : FAB+

RT - 0.05 min Scan#: 2

Elements : C 43/0, H 61/0, O 10/0, N 8/0

Mass Tolerance : 10ppm, Smmu if m/z < 500, 10mmu if m/z > 1000

Unsaturation (U.S.) : 0.0 - 20.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
849.4511  100.0 o 2 FOI0 175 € 43 H 61 @ 10 N 8



[image: image84.jpg][ Mass Spectrum ]

Data : HFAB-P20B502 18004 Date : 18-Feb-1@5 15:01

Sample: CPB3-49

Note : in MeOH with PEG18@8 ~

Inlet : Direct Ion Mode : FAB+

Spectrum Type : Normal Ion [EF-Linear]

RI: ;0,22 min Scan®/ 1.6 Temp : 8.0 deg.C
BR: & mz2 B49.4514 Intets .0:85

Output m/z range : 8@7.2967 to B895.9941 Cut Level : 0.00 %
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[image: image85.jpg][ Theoretical Ion Distribution ]
Molecular Formula : C43 H61 N8 010

(m/z  849.4511, MW  850.0049, U.S. 17.5)
Base Peak :  849.4511, Averaged MW :  850.0080(a),  850.0087(w)
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[image: image86.jpg][ Elemental Composition ] Page: 1
Data : HFAB-P20050218004 Date : 18-Feb-105 15:01

Sample: CP03-49

Note : in MeOH with PEG1000 /

Inlet : Direct Ion Mode : FAB+

R 092 min Scan#: 6

Elements : C 43/0, H 61/0, O 10/0, N 8/0

Mass Tolerance : 10ppm, Smmu if m/z < 500, 10mmu if m/z > 1000

Unsaturation (U.S.) : 0.0 - 20.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
849.4514  100.0 O SR04 175 € 43 Hi6l @ 10 N 8



[image: image87.jpg][ Mass Spectrum ]

Data : HFAB-P20@502 18005 Date : 18-Feb-105 15:07

Sample: CPB3-50

Note : in MeOH with PEG10BB /

Inlet  Direct Ion Mode : FAB+

Spectrum Type : Normal Ion [EF-Linear]

RT : 8.88 min Scan# : 1 Temp : 8.8 deg.C
BRI mzz @855 45729 Tnts @ 2dia78

Output m/z range : 748.7596 to 827.7656 Cut Level : 0.00 %
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[image: image88.jpg][ Theoretical Ion Distribution 1 Page: 1
Molecular Formula : C39 H61 N8 O9

(m/z  785.4562, MW  785.9615, U.S.-13.5)
Base Peak : 785.4562, Averaged MW : 785.9645(a),  785.9652(w)
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Data : HFAB-P20050218005 Date : 18-Feb-105 15:07

Sample: CP03-50

Note : in MeOH with PEG1000 /

Inlet : Direct Ion Mode : FAB+

RT : 0.00 min Scan#: 1

Elements : C 39/0, H 61/0, O 9/0, N 8/0

Mass Tolerance : 10ppm, 7mmu if m/z < 700, 10mmu if m/z > 1000

Unsaturation (U.S.) : 0.0 - 20.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
785.4579 1000 L Bl 135 € 39 H 6l © 9 Nig



[image: image90.jpg][ Mass Spectrum ]
Data : HFRAB-P20B582 18006
Sample: CPB3-51

Inlet : Direct

RT : 8.05 min

BR '+ m/z B5].4653

Output m/z range
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[image: image91.jpg][ Theoretical Ion Distribution ] Page: 1
Molecular Formula : C43 H63 N8 O10

(m/z. = 851.4667, MW  852:0208, U.S.. 16.5)
Base Peak : 851.4667, Averaged MW : 852.0239(a), 852.0246(w)
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Data : HFAB-P20050218006 Date : 18-Feb-105 15:24

Sample: CP03-51

Note : in MeOH with PEG1000 /

Inlet : Direct Ton Mode : FAB+

RT : 0.05 min Scan#: 2

Elements : C 43/0, H 63/0, O 10/0, N 8/0

Mass Tolerance : 10ppm, 7mmu if m/z < 700, 10mmu if m/z > 1000

Unsaturation (U.S.) : 0.0 - 20.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
851.4653  100.0 g 14 165 €43 H 630 10N &
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Data : HFAB-P20B502 18007
Sample: CPB3-52

Note : 1n MeOH with PEG18@8 /

Inlet: : Direct

Spectrum Type :

R s 10559 min

BP : msz 762.4416
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[image: image94.jpg][ Theoretical Ion Distribution ] Page: 1
Molecular Formula : C37 H60 N7 O10

(m/z  762.4402, MW  762.9243, U.S. 11.5)
Base Peak :  762.4402, Averaged MW : 762.9270(a), 762.9277(w)
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Data : HFAB-P20050218007 Date : 18-Feb-105 15:31

Sample: CP03-52

Note : in MeOH with PEG1000 /

Inlet : Direct Ion Mode : FAB+

RIE - 059 min Scan#: 14

Elements : € 37/0, H 60/0, © 10/0, N 7/0

Mass Tolerance : 10ppm, 5Smmu if m/z < 500, 10mmu if m/z > 1000

Unsaturation (U.S.) : 0.0 - 20.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
762.4416  100.0 S0 B4 115 @ 37 H 60 @ 10 N
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Data : HFAB-P200502 18008
Sample: CPB3-53
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: icect
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[image: image97.jpg][ Theoretical Ion Distribution ] Page: 1
Molecular Formula : C44 H63 N8 09

(m/z  847.4718, MW  848.0324, U.S. 17.5)
Base Peak : 847.4718, Averaged MW : 848.0356(a),  848.0363(w)
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Data : HFAB-P20050218008 Date : 18-Feb-105 15:37

Sample: CP03-53

Note : in MeOH with PEG1000 /

Inlet : Direct Jon Mode : FAB+

RT : 0.22 min Scan#: 6

Elements : C 44/0, H 63/0, O 9/0, N 8/0

Mass Tolerance : 10ppm, 5mmu if m/z < 500, 10mmu if m/z > 1000

Unsaturation (U.S.) : 0.0 - 20.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
847.4716  100.0 02/ 02 175 € 4 H 630 9 N8
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[image: image101.jpg][ Mass Spectrum ]

Data : HFAB-P2005021800@1 Date : 18-Feb-105 14:11
Sample: retroinverso-LDD13@
Note : in MeOH with PEG1@@8 /
Inlet Direct Ion Mode : FAB+
Spectrum Type : Normal Ion [EF-Linear]
RT : 8.29 min Scan# : 8 Temp : 8.0 deg.C
BP : msz 877.4805 Tt 23 546
Output m/z range : 847.7151 to 910.8772 Cut Level : ©.00 %
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[image: image102.jpg][ Theoretical Ion Distribution ] Rage: I
Molecular Formula : C45 H65 N8 010

(m/z 877.4824, MW  878.0587, U.S. 17.5)
Base Peak : 877.4824, Averaged MW : 878.0619(a), 878.0626(w)
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Data : HFAB-P20050218001 Date : 18-Feb-105 14:11

Sample: retroinverso-LDD130

Note : in MeOH with PEG1000 /

Inlet : Direct Ion Mode : FAB+

RT 029 min Scan#: 8

Elements : C 45/0, H 65/0, O 10/0, N 8/0

Mass Tolerance : 10ppm, 7mmu if m/z < 700, 10mmu if m/z > 1000

Unsaturation (U.S.) : 0.0 - 20.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
877.4805  100.0 22 [ 19 175 € 45 H65 0 10 N 8
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