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NZ-(1,1-Dimethylethoxycar bony!)-N°-(phenylmethoxycar bonyl)-L -lysine-2-phenethyl-
amide (precursor of 21a).

'H NMR (CDCl3): & 1.43 (9H, s), 1.20-2.00 (6H, m), 2.82 (2H, 1), 3.08-3.24 (2H, m), 3.38-
3.64 (2H, m), 3.87-4.05 (1H, m), 4.81 (1H, br), 5.03 (1H, br), 5.07 (2H, s), 6.10 (1H, br),
7.12-7.38 (10H, m).

N°-(Phenylmethoxycar bonyl)-L -lysine-2-phenethylamide (21a).
'H NMR (CDCl3): 8 1.15-1.90 (6H, m), 2.77 (2H, t), 3.10 (2H, t), 3.30-3.80 (3H, m, br), 5.00
(1H, br), 5.04 (2H, s), 7.1-7.4 (10H, m), 7.57 (1H, t, br).

NZ-(1,1-Dimethylethoxycar bonyl)-N°-(phenylmethoxycar bonyl)-D-lysine-2-phenethyl-
amide (precursor of 21Db).

'H NMR (CDCl3): & 1.45 (9H, s), 1.20-2.03 (6H, m), 2.84 (2H, 1), 3.10-3.26 (2H, m), 3.38-
3.67 (2H, m), 3.91-4.8 (1H, m), 4.83 (1H, br), 5.04 (1H, br), 5.08 (2H, s), 6.13 (1H, br), 7.10-
7.42 (10H, m).

N®-(Phenylmethoxycar bonyl)-D-lysine-2-phenethylamide trifluor oacetate (21b).
'H NMR (CDCl3):  1.18-1.95 (6H, m), 2.80 (2H, t), 3.16 (2H, 1), 3.40-4.03 (3H, m), 5.02
(1H, br), 5.07 (2H, s), 7.1-7.4 (10H, m), 7.61 (1H, t, br).

N%[N-(1,1-Dimethylethoxycar bonyl)-3,5-dibr omo-D-tyr osyl]-N°-

(phenylmethoxycar bonyl)-L -lysin-2-phenethylamide (22a).

'"H NMR (DMSO-dg): & 1.42 (9H, s), 0.95-1.70 (6H, m), 2.58-2.85 (4H, m), 2.85-3.08 (2H,
m), 3.23-3.45 (2H, m), 4.00-4.22 (2H, m), 4.98 (2H, s), 6.97 (1H, d), 7.1-7.4 (13H, m), 7.90
(1H, t), 8.15 (1H, d).

NZ[4-Amino-3,5-dibr omo-N-(1,1-dimethylethoxycar bonyl)-D-phenylalanyl]-N°-
phenylmeth-oxycar bonyl)-L -lysin-2-phenethylamide (22D).

H NMR (CDCly): 5 1.36 (9H, s), 0.85-1.85 (6H, m), 2.55-2.83 (4H, m), 2.83-3.03 (2H, m),
3.20-3.40 (2H, m), 3.97-4.20 (2H, m), 4.97 (2H, s), 5.15 (2H, ), 7.05 (1H, d), 7.1-7.4 (13H,
m), 7.96 (1H, 1), 8.18 (1H, d).

N%[N-(1,1-Dimethylethoxycar bonyl)-3,5-dibr omo-L -tyr osyl]-N°-
(phenylmethoxycar bonyl)-D-lysin-2-phenethylamide (22c).
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'H NMR (DMSO-dg):  1.45 (9H, s), 0.95-1.68 (6H, m), 2.68-2.82 (4H, m), 2.92-3.05 (2H,
m), 3.25-3.38 (2H, m), 3.95-4.17 (2H, m), 4.95 (2H, s), 6.97 (1H, d), 7.1-7.4 (13H, m), 7.88
(1H, 1), 8.12 (1H, d).

N%[N-(1,1-Dimethylethoxycar bonyl)-3,5-dibr omo-D-tyr osyl]-N°-

(phenylmethoxycar bonyl)-D-lysin-2-phenethylamide (22d).

'H NMR (DMSO-dg): § 1.34 (9H, s), 1.05-1.67 (6H, m), 2.50-3.05 (6H, m), 3.20-3.45 (2H,
m), 4.00-4.27 (2H, m), 4.98 (2H, s), 6.46 (1H, br), 6.83 (1H, d), 7.1-7.37 (10H, m), 7.45 (2H,
s), 7.80-8.05 (2H, m), 9.61 (1H, br).

NZ[N-(1,1-Dimethylethoxycar bonyl)-3,5-dibr omo-L -tyr osyl]-N°-

(phenylmethoxycar bonyl)-L -lysin-2-phenethylamide (22¢).

'H NMR (DMSO-ds): 6 1.31 (9H, s), 1.08-1.67 (6H, m), 2.50-3.05 (6H, m), 3.20-3.45 (2H,
m), 4.00-4.27 (2H, m), 5.00 (2H, s), 6.46 (1H, br), 6.90 (1H, d), 7.1-7.37 (10H, m), 7.45 (2H,
s), 7.80-8.05 (2H, m), 9.65 (1H, br).

NZ-[3,5-Dibr omo-N-(4-phenyl-1-oxobutyl)-D-tyr osyl]- N°-(phenylmethoxycar bonyl)-L -
lysin-2-phenethylamide (precursor of 1).

'H NMR (DMSO-dg): 6 0.97-1.85 (8H, m), 2.08 (2H, 1), 2.35-3.07 (8H, m), 3.20-3.37 (2H,
m), 4.02-4.25 (1H, m), 4.38-4.63 (1H, m), 4.96 (2H, s), 6.35 (1H, br), 7.0-7.55 (17H, m),
7.88-8.35 (3H, m), 9.62 (1H, 9).

NZ[3,5-Dibr omo-N-(4-phenyl-1-oxobutyl)-D-tyr osyl]-L -lysin-2-phenethylamide
Hydrobromide (1).

3C NMR (DM SO-ds): § 22.1, 26.6, 27.0, 31.2, 34.5, 34.9, 35.8, 38.6, 40.2, 52.3, 54.4, 111.5,
125.6, 126.0, 128.2, 128.5, 132.0, 132.8, 139.2, 141.7, 149.2, 171.0, 172.4.

N%[4-Amino-3,5-dibr omo-N-(4-phenyl-1-oxobutyl)-D-phenylalanyl]-N°-(phenylmeth-
oxycar bonyl)-L -lysin-2-phenethylamide (precursor of 2).

H NMR (DMSO-dg): § 1.01-1.11 (2H, m), 1.33-1.53 (3H, m), 1.55-1.65 (1H, m), 1.65-1.80
(2H, m), 2.05-2.17 (2H, m), 2.43-2.54 (2H, m), 2.60-2.90 (6H, m), 3.20-3.37 (2H, m), 4.04-
4.13 (1H, m), 4.37-4.45 (1H, m), 5.08 (2H, s), 5.15 (2H, s), 7.10-7.40 (18H, m), 7.95 (1H, 1),
8.16 (1H, d), 8.22 (1H, d).
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NZ2-[4-Amino-3,5-dibr omo-N-(4-phenyl-1-oxobutyl)-D-phenylalanyl]-L -lysin-2-
phenethyl-amide Hydrobromide (2).

3C NMR (DM SO-d): & 22.1, 26.6, 27.0, 31.1, 34.5, 34.9, 35.7, 38.7, 40.2, 52.3, 54.6, 107.3,
125.6, 126.0, 128.2, 128.5, 132.5, 139.2, 141.0 141.7, 171.0, 171.1, 172.3.

NZ-[3,5-Dibromo-L -tyr osyl]-N°-(phenylmethoxycar bonyl)-D-lysin-2-phenethylamide
trifluor oacetate (precursor of 3).

'H NMR (DMSO-d): § 0.95-1.58 (6H, m), 2.60-3.05 (6H, m), 3.15-3.45 (2H, m), 3.95-4.13
(1H, m), 4.13-4.33 (1H, m), 4.96 (2H, s), 6.85 (1H, br), 7.05-7.40 (11H, m), 7.44 (2H, s), 8.18
(1H, t), 8.63 (1H, d).

N?[3,5-Dibr omo-N-(4-phenyl-1-oxobutyl)-L -tyr osyl]-N°-(phenylmethoxycar bonyl)-D-
lysine-2-phenethylamide (precursor of 3).

'H NMR (DMSO-ds): 6 0.95-1.20 (2H, m), 1.20-1.96 (6H, m), 1.95-2.17 (2H, m), 2.35-2.55
(2H, m), 2.55-3.05 (6H, m), 3.15-3.45 (2H, m), 4.05-4.20 (1H, m), 4.40-4.58 (1H, m), 4.96
(2H, s), 6.85 (1H, br), 7.05-7.40 (15H, m), 7.45 (2H, s), 7.96 (1H, t), 8.12 (1H, d), 8.23 (1H,
d), 9.63 (1H, br).

NZ-[3,5-Dibr omo-N-(4-phenyl-1-oxobutyl)-L -tyr osyl]-D-lysin-2-phenethylamide (3).
3C NMR (DM SO-dg):  22.3, 27.0, 27.1, 31.4, 34.3, 34.5, 34.9, 35.8, 38.5, 40.2, 52.7, 55.4,
1135, 1235, 125.6, 125.9, 128.2, 128.5, 132.2, 139.2, 141.7, 156.0, 171.0, 171.1, 172.3.

N?[3,5-Dibr omo-N-(4-phenyl-1-oxobutyl)-D-tyr osyl]-D-lysine-2-phenethylamide (4).
3C NMR (DM SO-ds): § 22.3, 26.9, 27.5, 31.5, 34.6, 34.9, 35.5, 38.9, 40.0, 52.4, 54.6, 113.3,
123.4, 125.6, 125.9, 128.2, 128.5, 132.2, 139.3, 141.7, 156.1, 170.4, 170.8, 172.5.

NZ%[3,5-Dibr omo-N-(4-phenyl-1-oxobutyl)-L -tyr osyl]-L -lysine-2-phenethylamide (5).
3C NMR (DM SO-dg): & 22.1, 26.7, 27.0, 31.6, 34.4, 34.6, 34.9, 35.7, 38.7, 40.0, 52.3, 53.9,
111.7, 125.6, 126.0, 128.1, 128.2, 128.5, 130.8, 132.7, 139.3, 141.6, 150.3, 170.8, 171.0,
172.1.

(R)-4-Amino-3,5-dibromophenylalanine M ethylester Hydrochloride (23).
'H NMR (DMSO-dg): & 3.12 (2H, d), 3.75 (3H, s), 4.23 (2H, 1), 5.30 (2H, br), 7.40 (2H, ),
8.82 (3H, br).
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4-Amino-3,5-dibromo-N-(3-phenyl-1-oxopr opyl)-D-phenylalanine (24a).
'H NMR (DM SO-dg): & 2.24-2.95 (6H, m), 4.20-4.58 (1H, m), 5.17 (2H, br), 7.0-7.4 (7TH, m),
8.15 (1H, d), ca. 13 (1H, br).

N%[4-Amino-3,5-dibr omo-N-(3-phenyl-1-oxopr opyl)-D-phenylalanyl]-N°-(phenylmeth-
oxycar bonyl)-L -lysine methylester (precursor of 25).

'H NMR (DMSO-dg): § 1.15-1.30 (2H, m), 1.33-1.45 (2H, m), 1.50-1.75 (2H, m), 2.25-2.46
(2H, m), 2.49-2.64 (1H, m), 2.65-2.82 (3H, m), 2.90-3.05 (2H, m), 3.65 (3H, s), 4.18-4.28
(1H, m), 4.53-4.62 (1H, m), 4.97 (2H, s), 5.21 (2H, s), 6.93 (1H, br), 7.10-7.40 (12H, m), 8.13
(1H, d), 8.48 (1H, d).

NZ-[4-Amino-3,5-dibr omo-N-(3-phenyl-1-oxopr opyl)-D-phenylalanyl]-N°-
(phenylmethoxy-car bonyl)-L -lysine (25).

H NMR (DMSO-de): & 1.13-127 (2H, m), 1.30-1.45 (2H, m), 1.47-1.51 (1H, m), 1.52-1.75
(1H, m), 2.25-2.44 (2H, m), 2.49-2.60 (1H, m), 2.62-2.82 (3H, m), 2.90-3.02 (2H, m), 4.14-
4.24 (1H, m), 4.51-4.62 (1H, m), 4.97 (2H, s), 5.18 (2H, s), 6.88 (1H, br), 7.08-7.18 (3H, m),
7.18-7.28 (3H, m), 7.28-7.40 (6H, m), 8.11 (1H, d), 8.35 (1H, d), ca 12.7 (1H, 9).

NZ[4-Amino-3,5-dibr omo-N-(3-phenyl-1-oxopr opyl)-D-phenylalanyl]-N°-(phenylmeth-
oxycar bonyl)-L -lysine-2-phenethylamide (precur sor of 10).

'H NMR (DMSO-dg): 8 1.00-1.13 (2H, m), 1.27-1.48 (3H, m), 1.49-1.63 (1H, m), 2.27-2.47
(2H, m), 2.54-2.65 (1H, m), 2.65-2.83 (5H, m), 2.87-2.98 (2H, m), 3.18-3.35 (2H, m), 4.06-
4.16 (1H, m), 4.40-4.50 (1H, m), 4.97 (2H, s), 5.17 (2H, s), 6.86 (1H, br), 7.08-7.40 (17H, m),
8.00 (1H, t), 8.19 (1H, d), 8.26 (1H, d).

N%[4-Amino-3,5-dibr omo-N-(3-phenyl-1-oxopr opyl)-D-phenylalanyl]-L -lysine-2-
phenethyl-amide Hydrochloride (10).

3C NMR (DM SO-d): § 22.2, 26.7, 31.0, 31.2, 34.9, 35.9, 36.7, 38.6, 40.2, 52.3, 54.5, 107.4,
125.8, 126.0, 128.0, 128.1, 128.2, 128.6, 132.5, 139.3, 141.1, 170.9, 171.0, 171.7.

1-[N®-(Phenylmethoxycar bonyl)]-L -lysyl]-4-(4-pyridinyl)-piper azine (21c).

'H NMR (DMSO-dg): § 1.15-1.60 (6H, m), 2.77-2.95 (2H, m), 3.15-3.88 (9H, m), 5.05 (2H,
s), 6.72-6.85 (1H, m), 6.82 (2H, d), 7.30-7.45 (5H, m), 8.19 (2H, d).
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1-[N?-(3,5-Dibr omo-D-tyr osyl)-N°-(phenylmethoxycar bonyl)-L -lysyl]-4-(4-pyridinyl)-
piperazine (26).

H NMR (DM SO-de): § 0.95-1.70 (6H, m), 2.37-2.95 (4H, m), 3.20-3.80 (9H, m), 4.65-4.84
(1H, m), 5.04 (2H, s), 6.75 (1H, t), 6.82 (2H, d), 7.30-7.45 (7H, m), 8.17 (2H, d), 8.23 (1H, d).

1-[N?[3,5-Dibr omo-N-[[[ 2-(2-methoxyphenyl)ethyl]-amino] car bonyl]-D-tyr osyl]-N°-
(phenylmethoxycar bonyl)-L -lysyl]-4-(4-pyridinyl)-piper azine (precur sor of 12).

'H NMR (DMSO-dg): § 1.08-1.30 (2H, m), 1.30-1.50 (3H, m), 1.50-1.74 (1H, m), 2.4-2.68
(3H, m), 2.68-3.23 (5H, m), 3.23-3.85 (8H, m), 3.75 (3H, s), 4.27-4.50 (1H, m), 4.55-4.80
(1H, m), 4.96 (2H, s), 5.95-6.15 (2H, m), 6.74-6.96 (4H, m), 6.97-7.43 (10H, m), 8.15 (2H, d)
8.39 (1H, d).

1-[N?-[3,5-Dibr omo-N-[[[ 2-(2-methoxyphenyl)ethyl]amino]car bonyl]-D-tyr osyl]-L -lysyl]-
4-(4-pyridinyl)piperazine (12).

'H NMR (DM SO-ds): 6 0.6-0.9 (2H, m), 1.0-1.4 (4H, m), 2.25-2.80 (4H, m), 3.05-3.80 (12H,
m), 3.78 (3H, s), 4.30-4.45 (1H, m), 4.45-4.57 (1H, m), 5.97 (1H, t), 6.09 (1H, d), 6.73-6.97
(4H, m), 7.02-7.25 (4H, m), 8.04 (1H, d), 8.15 (2H, d).

1-[N?[3,5-Dibr omo-N-[[[2-(3-methoxyphenyl)ethyl]amino] car bonyl]-D-tyr osyl]-L -lysyl]-
4-(4-pyridinyl)piperazine (13).

3C NMR (DM SO-dg): 8 22.0, 26.7, 31.0, 36.0, 37.2, 38.5, 40.7, 40.8, 43.4, 44.9, 45.6, 47.9,
54.2,54.8,107.4,111.4,114.1, 120.7, 129.2, 132.4, 132.8, 139.9, 141.1, 148.9, 156.5, 157.3,
159.2, 169.8, 171.4.

3,5-Dibromo-N-[[[2-(2-methoxyphenyl)ethyl]amino]car bonyl]-D-tyr osine (27).

"H NMR (DM SO-dg): § 2.63 (2H, t), 2.68-3.00 (2H, m), 3.05-3.22 (2H, m), 3.35 (1H, br),
3.76 (3H, s), 4.20-4.37 (1H, m), 6.02-6.17 (2H, m), 6.77-6.96 (2H, m), 7.02-7.25 (2H, m),
7.32 (2H, s).

NZ[3,5-Dibr omo-N-[[[2-(2-methoxyphenyl)ethyl]Jamino]car bonyl]-D-tyr osyl]-N°-
(phenylmethoxycar bonyl)-L -lysine-2-phenethylamide (precursor of 11).

'H NMR (DMSO-dg): & 0.85-1.75 (6H, m), 2.38-2.48 (1H, m), 2.55-2.64 (1H, m), 2.64-2.77
(6H, m), 3.13-3.28 (4H, m), 3.73 (3H, s), 3.76-3.86 (1H, m), 4.11-4.20 (1H, m), 5.05 (2H, 9),
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6.06 (1H, t), 6.26 (1H, d), 6.75 (1H, t), 6.83 (1H, dd), 6.93 (1H, d), 7.04-7.30 (14H, m), 7.91
(1H, d), 7.92 (1H, t).

NZ[3,5-Dibromo-N-[[[2-(2-methoxyphenyl)ethyl]Jamino]car bonyl]-D-tyr osyl]-L -lysine-2-
phenethylamide (11).

3C NMR (DM SO-dg): & 22.3, 27.2, 30.6, 34.9, 36.7, 38.6, 39.4, 40.2, 52.6, 55.2, 55.8, 110.6,
113.8, 120.2, 124.7, 125.9, 127.2, 127.4, 128.2, 128.4, 129.8, 132.0, 139.3, 157.1, 157.7,
171.1,171.8.

1-[N®-(1,1-Dimethylethoxycar bonyl)-N*(phenylmethoxycar bonyl)-L -lysyl]-4-(4-
pyridinyl)piperazine (precursor of 28).

IH NMR (DMSO-dg): & 1.20-1.63 (6H, m), 1.35 (9H, s), 2.80-2.95 (2H, m), 3.20-3.74 (8H,
m), 4.35-4.54 (1H, m), 5.02 (2H, s), 6.72-6.87 (1H, m), 6.81 (2H, d), 7.22-7.40 (5H, m), 7.55
(1H, d), 8.17 (2H, d).

1-[N®-(1,1-Dimethylethoxycar bonyl)-L -lysyl]-4-(4-pyridinyl)piper azine (28).
'H NMR (DMSO-dg): § 1.20-1.63 (6H, m), 1.35 (9H, s), 2.80-2.95 (2H, m), 3.20-3.85 (9H,
m), 6.72-6.85 (1H, m), 6.82 (2H, d), 8.17 (2H, d).

1-[N?(3,5-Dibr omo-D-tyr osyl)-N°-(1,1-dimethylethoxy-car bony!)-L -lysyl]-4-(4-
pyridinyl)-piperazine (29).

IH NMR (DMSO-de): § 1.00-1.69 (6H, m), 1.35 (9H, s), 2.40-2.95 (4H, m), 3.20-3.75 (9H,
m), 3.90 (3H, br), 4.63.4.82 (1H, m), 6.70-6.85 (1H, m), 6.82 (2H, d), 7.33 (2H, 9), 8.17 (2H,
d), 8.10-8.26 (1H, m).

1-[N*[3,5-Dibr omo-N-[[4-(2-methoxypheny!)-1-piper azinyl] car bonyl]-D-tyr osyl]-L -
lysyl]-4-(4-pyridinyl)piperazine (14).

3C NMR (DM SO-d): § 21.7, 27.4, 31.3, 36.8, 38.7, 40.9, 43.7, 43.9, 45.0, 45.4, 44.9, 48.1,
50.0, 55.3, 55.9, 108.3, 111.9, 114.0, 118.1, 120.8, 121.8, 122.6, 133.2, 141.0, 149.8, 152.0,
154.1, 156.6, 157.9, 169.1, 170.8.

1-[N[3,5-Dibr omo-N-[[4-(2-methoxypheny!)-1-piperidinyl]car bonyl]-D-tyr osyl]-L -
lysyl]-4-(4-pyridinyl)piperazine bis(trifluor oacetate) (15).
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3C NMR (DM SO-dg): & 21.9, 26.8, 31.2, 31.5, 34.8, 35.8, 38.6, 40.8, 43.3, 44.2, 44.5, 44.9,
45.6, 47.8, 55.3, 56.0, 107.4, 110.7, 111.3, 120.5, 126.2, 127.0, 133.0, 133.2, 133.3, 139.8,
148.9, 156.3, 156.6, 156.9, 169.8, 171.9.

1-[N?-[3,5-Dibr omo-N-[[4-[2(3H)-oxobenzoxazol-3-yl]-1-piperidinyl]car bonyl]-D-
tyrosyl]-L-lys-yl]-4-(4-pyridinyl)piperazine bis(trifluor oacetate) (16).

'H NMR (DMSO-dg): § 1.1-2.3 (10H, m), 2.65-2.90 (6H, m), 3.30-3.95 (8H, m), 4.0-4.2 (2H,
m), 4.2-4.4 (2H, m), 4.67-4.87 (1H, m), 6.71 (1H, d), 6.95-7.4 (6H, ar H), 7.54 (2H, s), 7.60-
7.84 (3H, br), 8.25 (2H, d), 8.47 (1H, d), 9.74 (1H, s), 13.57 (1H, br).

1-[NZ[N-[[4-[N-(Aminocar bonyl)phenylamino]-1-piperidinyl]car bonyl]-3,5-dibr omo-D-
tyrosyl]-L -lysyl]-4-(4-pyridinyl)piper azine bis(trifluor oacetate (17).

'H NMR (DM SO-ds):  0.75-1.02 (2H, m), 1.10-1.35 (2H, m), 1.35-1.78 (6H, m), 2.55-2.85
(6H, m), 3.30-4.15 (11H, m), 4.23-4.5 (1H, m), 4.62-4.78 (1H, m), 5.2-5.4 (2H, br), 6.55 (1H,
d), 7.05 (2H, d), 7.15 (2H, d), 7.25 -7.50 (5H, m), 7.65-7.85 (3H, br), 8.28 (2H, d), 8.36 (1H,
d), 9.27 (1H, s), 13.65 (1H, br).

1-[N%[3,5-Dibr omo-N-[[4-(1,3-dihydr 0-2(2H)-oxobenzimidazol-1-yl)-
1-piperidinyl]carbon-yl]-D-tyrosyl]-L -lysyl]-4-(4-pyridinyl)piper azine (18).

3C NMR (DM SO-dg): § 21.7, 27.5, 28.5, 28.6, 31.3, 36.8, 38.7, 40.9, 43.3, 43.9, 44.9, 45.4,
48.2, 50.0, 56.0, 108.3, 114.2, 120.3, 120.5, 121.1, 128.3, 129.2, 132.1, 149.7, 153.6, 154.1,
156.5, 158.5, 169.1, 170.8.

1-[N?-[3,5-Dibr omo-N-[[4-(3,4-dihydr 0-2(1H)-oxoquinazolin-3-yl)-1-
piperidinyl]carbonyl]-D-tyrosyl]-L -lysyl]-4-(4-pyridinyl)piper azine (19).

13C NMR (DM SO-d): § 21.8, 27.3, 28.0, 31.3, 36.6, 38.7, 40.9, 42.3, 43.0, 43.2, 44.0, 45.0,
455, 48.0, 50.9, 55.9, 108.3, 112.9, 113.6, 118.2, 120.8, 123.8, 125.6, 127.7, 132.3, 137.5,
149.8, 153.6, 154.1, 156.4 (2C, s, br), 169.2, 171.0.

1-[N*[3,5-Dibr omo-N-[[4-(1,3-dihydr 0-4-phenyl-2(2H)-oxoimidazol -1-yl)-1-
piperidinyl]car-bonyl]-D-tyrosyl]-L -lysyl]-4-(4-pyridinyl)-piper azine (20).

3C NMR (DM SO-dg): & 21.8, 27.3, 31.0, 31.1, 31.3, 36.7, 38.7, 40.9, 42.9, 43.0, 44.0, 45.0,
454, 48.1, 49.5, 56.0, 105.7, 108.3, 113.9, 120.8, 122.7, 126.2, 128.6, 129.6, 132.2, 149.8,
152.9, 154.2, 156.3, 157.5, 169.2, 170.9.
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4-Amino-3,5-dibromo-N-(1-oxo-4-phenylbutyl)-D-phenylalanine (30).
'H NMR (DMSO-d): 6 1.63-1.85 (2H, m), 2.12 (2H, t), 2.51 (2h, t), 2.68 (1H, dd), 2.94 (1H,
dd), 4.27-4.44 (1H, m), 5.15 (2H, s), 7.05-7.34 (7H, m), 8.06 (1H, d), 12.40 (1H, br).

NZ%[4-Amino-3,5-dibr omo-N-(1-oxo-4-phenylbutyl)-D-phenylalanyl]-N°-
(phenylmethoxycar -bonyl)-L -lysine (31).

IH NMR (DMSO-dg): & 1.1-1.8 (8H, m), 1.95-2.13 (2H, m), 2.30-2.54 (2H, m), 2.54-2.65
(1H, m), 2.65-2.86 (1H, m), 2.86-3.04 (2H, m), 4.07-4.25 (1H, m), 4.45-4.64 (1H, m), 4.95
(2H, 5), 5.07 (2H, 5), 7.03-7.42 (13H, m), 7.95 (1H, d), 8.26 (1H, d), 12.56 (1H, 3).

NZ-[4-Amino-3,5-dibr omo-N-(1-oxo-4-phenylbutyl)-D-phenylalanyl]-N°-
(phenylmethoxycar -bonyl)-L -lysine-phenylamide (32a).

'H NMR (DM SO-ds): 1.10-1.35 (2H, m), 1.40-1.85 (6H, m), 2.12 (2H, t), 2.45 (2H, 1), 2.60-
2.95 (4H, m), 4.24-4.48 (1H, m), 4.48-4.56 (1H, m), 4.98 (2H, s), 5.15 (2H, s), 7.00-7.40
(16H, m), 7.69 (2H, s), 8.20 (1H, d), 8.43 (1H, d), 9.80 (1H, 9).

1-[N%[4-Amino-3,5-dibr omo-N-(1-oxo-4-phenylbutyl)-D-phenylalanyl]-N°-
(phenylmethoxy-car bonyl)-L -lysyl]-4-phenylpiper azine (32b).

'H NMR (DMSO-d): 6 1.15-1.23 (2H, m), 1.32-1.51 (3H, m), 1.56-1.74 (3H, m), 2.05 (2H,
t), 2.36-2.47 (2H, m), 2.57 (1H, dd), 2.79 (1H, dd), 2. 96 (2H, dd), 2.99-3.08 (2H, m), 3.08-
3.17 (2H, m), 3.49-3.60 (2H, m), 3.64-3.72 (2H, m), 4.48-4.54 (1H, m), 4.70-4.75 (1H, m),
4.96 (2H, ), 5.11 (2H, s), 6.80 (1H, t), 6.92 (2H, d), 7.10 (2H, d), 7.12-7.39 (13H, m), 8.00
(1H, d), 8.37 (1H, d).

1-[N*[4-Amino-3,5-dibr omo-N-(1-oxo-4-phenylbutyl)-D-phenylalanyl]-N°-
(phenylmethoxy-car bonyl)-L -lysyl]-4-(1,1-dimethylethoxycar bonyl)piper azine (32c).

H NMR (DM SO-ds): § 1.05-1.32 (2H, m), 1.47 (9H, s), 1.35-1.55 (4H, m), 1.83- 2.03 (2H,
m), 2.17 (2H, t), 2.54-2.65 (2H, m), 2.82-2.93 (2H, m), 3.04-3.22 (2H, m), 3.30-3.65 (8H, m),
4.45 (2H, s), 4.53-4.70 (1H, m), 4.72-4.90 (1H, m), 4.98 (1H, br), 5.07 (2H, s), 5.97 (1H, d),
6.77 (1H, d), 7.07-7.37 (12H, m).

1-[N*-[4-Amino-3,5-dibr omo-N-(1-oxo-4-phenylbutyl)-D-phenylalanyl]-N°-
(phenylmethoxy-car bonyl)-L -lysyl]piper azine trifluor oacetate (32d).
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'H NMR (DMSO-dg): § 1.03-1.25 (2H, m), 1.25-1.72 (4H, m), 1.72-1.94 (2H, m), 2.00-2.24
(2H, m), 2.40- 2.60 (2H, m), 2.65-2.93 (2H, m), 2.93-3.25 (6H, br), 3.4-4.1 (7H, br), 4.55-
4.87 (2H, m), 5.05 (1H, s), 4.98-5.18 (1H, br), 6.55 (1H, br), 7.0-7.4 (12H, m), 7.62 (1H, d),
8.02 (1H, br), 9.80 (1H, br).

1-[N-[4-Amino-3,5-dibr omo-N-(1-oxo-4-phenylbutyl)-D-phenylalanyl]-N°-
(phenylmethoxy-car bonyl)-L -lysyl]-4-(4-pyridinyl)piper azine (32€).

'H NMR (DMSO-dg): § 1.08-1.73 (8H, m), 2.05 (2H, t), 2.35-2.54 (2H, m), 2.54-2.64 (1H,
m), 2.73-2.85 (1H, m), 2.87-3.01 (2H, m), 3.14-3.42 (4H, m), 3.45-3.86 (4H, m), 4.47-4.58
(1H, m), 4.58-4.80 (1H, m), 4.96 (2H, s), 5.12 (2H, s), 7.03-7.40 (15H, m), 8.00 (1H, d), 8.23
(2H, d), 8.41 (1H, d).

NZ[4-Amino-3,5-dibr omo-N-(1-oxo-4-phenylbutyl)-D-phenylalanyl]-L -lysine-
phenylamide Hydrobromide (6).

3C NMR (DM SO-ds): & 22.3, 26.6, 27.0, 31.2, 34.5, 35.8, 38.7, 53.0, 54.6, 107.4, 119.3,
123.4, 125.6, 128.1, 128.2, 128.6, 132.5, 138.7, 141.1, 141.7, 170.3, 171.3, 172.5.

1-[N%[4-Amino-3,5-dibr omo-N-(1-oxo-4-phenylbutyl)-D-phenylalanyl]-L -lysyl]-4-
phenyl-piperazine Hydrobromide (7).

'H NMR (DMSO-dg): 6 1.12-1.36 (2H, m), 1.36-1.85 (6H, m), 2.07 (2H, 1), 2.35-2.55 (2H,
m), 2.55-2.90 (4H, m), 2.90-3.35 (5H, m), 3.45-3.90 (3H, m), 4.40-4.63 (1H, m), 4.63-4.82
(1H, m), 6.82-7.04 (3H, m), 7.04-7.40 (9H, m), 7.68 (3H, br), 7.95-8.10 (1H, m), 8.34-8.45
(1H, m).

1-[N?-[4-Amino-3,5-dibr omo-N-(1-oxo-4-phenylbutyl)-D-phenylalanyl]-L -lysyl]-
piperazine Dihydrobromide (8).

'H NMR (DMSO-dg): § 1.10-1.34 (2H, m), 1.34-1.85 (6H, m), 2.11 (2H, t), 2.35-2.55 (2H,
m), 2.55-2.88 (4H, m), 2.90-3.28 (4H, m), 3.45-3.92 (4H, m), 4.35-4.55 (1H, m), 4.60-4.75
(1H, m), 7.05-7.35 (5H, m), 7.39 (2H, ), 7.74 (3H, br), 8.04 (1H, d), 8.43 (1H, d), 8.8-9.2
(2H, br).

1-[N-[4-Amino-3,5-dibr omo-N-(1-oxo-4-phenylbutyl)-D-phenylalanyl]-L -lysyl]-4-(4-
pyridin-yl)-piperazine (9).
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3C NMR (DM SO-dg): & 22.0, 27.0, 27.3, 31.2, 34.4, 34.6, 36.2, 38.8, 41.0, 44.0, 45.0, 45.5,
47.8, 53.9, 107.3, 108.3, 125.6, 128.2, 132.5, 141.0, 149.7, 154.1, 169.4, 170.6, 171.8.

4-[N-(Aminocar bonyl)phenylamino]-1-phenylmethylpiperidine (precursor of 33).

'H NMR (DM SO-de): § 1.14-1.24 (2H, m), 1.63-1.68 (2H, m), 1.93-1.99 (2H, m), 2.73-2.78
(2H, m), 3.37 (2H, s), 4.16-4.24 (1H, m), 5.19 (2H, s), 7.11-7.15 (2H, m), 7.18-7.22 (3H, m),
7.24-7.29 (2H, m), 7.37-7.41 (1H, m), 7.42-7.47 (2H, m).

4-[N-(Aminocar bonyl)phenylamino]piperidine (33).

'H NMR (DMSO-dg): § 0.98-1.07 (2H, m), 1.60-1.65 (2H, m), 2.01 (1H, br), 2.42-2.49 (2H,
m), 2.83-2.89 (2H, m), 4.21-4.29 (1H, m), 5.16 (2H, s), 7.11-7.14 (2H, m), 7.35-7.39 (1H, m),
7.41-7.46 (2H, m).

4-(1,3-Dihydr 0-2(2H)-oxo-4-phenylimidazol -1-yl)-1-(1,1-dimethylethoxycar bonyl)-
piperidine (precursor of 34).

'H NMR (DMSO-dg): & 1.44 (9H, s), 1.53-1.85 (4H, m), 2.73-2.95 (2H, m), 3.92-4.16 (3H,
m), 7.10-7.22 (2H, m), 7.33 (2H, dd), 7.51 (2H, d), 10.65 (1H, ).

4-(1,3-Dihydr o-2(2H)-oxo-4-phenyl-imidazol-1-yl)-piperidine Trifluor cacetate (34).

'H NMR (DMSO-de): § 1.75-2.13 (4H, m), 2.90-3.25 (2H, m), 3.25-3.50 (2H, m), 4.03-4.26
(1H, m), 7.02 (1H, s), 7.18 (1H, t), 7.32 (2H, dd), 7.54 (2H, d), 8.30-8.63 (1H, m), 8.63-8.95
(1H, m), 10.80 (1H, 9).
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Table4. ELEMENTAL ANALYSES

Calculated (%) Found (%)
Cpd Formula C H N Br C H N Br
*2la Cy7H37N3Os 6706 7.71 8.69 66.81 7.61 8381
2la  CyHx9N3O3 68.90 7.62 10.96 68.77 754 10.75
*21b  Cy7H37N30s 6706 7.71 8.69 66.88 7.65 8.85
21b  CyyH30F3N30s 5794 6.08 8.45 5780 598 8.15
22a  CssHayBroN4Or 5374 551 6.96 19.86 5371 548 6.95 19.50
22b  CseHasBroNsOg 5381 5.64 8.72 19.89 5355 557 861 1957
22c  CssHayBraN4Or 5374 551 6.96 19.86 5369 539 7.05 19.65
22d  CseHasBroN4Oy 5374 551 6.96 19.86 5352 549 6.85 1948
22e  CssHaBraN4Or 5374 551 6.96 19.86 5365 538 6.82 19.66
*1 C41H46BroN4Og 5789 545 659 1879 5770 541 6.83 18.85
1 Ca3H41BrsN4Oy 49.70 5.18 7.03 30.06 4949 524 6.85 29.95
*2 C41H47BroNsOs 5796 558 824 1881 58.19 548 813 18.98
2 Cs3H42BrsNsO3 49.77 532 879 30.10 4955 535 875 29.84
*3 CasH3z7BroFsN,O; 4843 456 6.85 19.53 4825 446 698 19.15
*3 C41H46BroN4Os 5789 545 6.59 18.79 5794 538 6.70 1845
CssHaoBroNsO,  55.32 563 7.82 2230 5498 539 820 2205
4 Cs3H4oBraN4O4 5532 563 7.82 2230 55.15 554 7.95 2197
CssHaoBroNsO, 5532 563 7.82 2230 5530 528 820 2204
23 CyHi3BrCIN,O, 30.92 337 7.21 4114 30.76 334 7.40 4080
24a  CygHigBroN,O; 4598 3.86 596 33.99 4565 3.74 6.00 34.10
*25  CgzH3sBroN4Og 5310 513 751 2141 5292 5.07 735 21.05
*10  CyoHssBroNsOs 5749 543 838 19.12 5728 536 852 1880
10 CsoHaoBro,CINsO3; 52.08 546 9.49 21.66 5200 537 955 21.26
21c  Cy3H31NsO3 6492 7.34 16.46 6463 7.32 16.28
26 C32H33BroNgOs 5149 513 1126 2141 5154 505 11.34 21.20
*12  CyoH49BroN;O; 5461 535 1061 17.30 5424 530 10.75 17.08

* = Precursor of
* 3' = N%[3,5-Dibromo-N-(4-phenyl-1-oxobutyl)-L-tyrosyl]-N°-(phenylmethoxycarbony!)-D-lysine-2-
phenethylamide
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Table4 (Part 2). ELEMENTAL ANALYSES

Calculated (%) Found (%)
Cpd Formula C H N Br C H N Br
12 CaHasBroN7Os 5172 549 1242 2024 5140 5.37 1213 20.05
*13  CgpHaBroN;O; 5461 535 10.61 17.30 5425 531 10.73 17.10
13 CasHasBroN7Os 5172 549 1242 2024 5202 550 12.05 20.12
27 CigH20BroN2Os 4421 391 543 3096 4408 386 560 31.05
*11  CyH4BroNsO; 5585 537 7.94 1813 5581 532 795 17.88
11 CasHaBroNsOs  53.02 553 9.37 21.38 53.34 565 9.10 21.05
*28  CagH3gNsOs 63.98 7.48 1332 6397 7.43 1349
28 Ca0H33N503 61.36 850 17.89 61.15 819 17.75
29 CooHioBroNgOs  48.89 566 11.80 22.43 48.78 559 1158 22.12
14 CzeHseBroNgOs  52.06 5.58 1349 19.24 51.75 547 1315 1895
15 CuHaBroFgN7Og 4656 4.67 9.27 1511 46.19 451 899 14.89
16 CuHBroNgOyo 4540 4.27 1033 14.73 4502 414 1011 1450
17 CuHaoBroFgNgOg  45.36 455 11.61 14.72 4498 451 1125 14.38
18 CaHasBroNgOs 5194 530 14.73 18.68 5202 518 14.77 1843
19 CagHs7BroNgOs 5248 545 1450 18.38 5212 534 1425 1818
20 CaoH47BroNgOs 5313 537 1430 18.13 5288 516 14.15 17.97
30 CiogH20Br2N2O; 4713 4.16 579 33.01 46.89 4.14 585 32.79
31 Ca3H3sBroN4Og 5310 513 751 2141 5304 505 7.65 21.02
32a CsH4BroNsOs  57.01 528 852 1945 56.89 522 840 19.16
32b  CyHsBraNgOs  57.98 566 944 1794 5796 5.69 9.28 17.77
32c  CgpHsBroNgO; 5515 595 919 1747 5494 589 9.02 17.10
32d  CsHaBroFsNgO; 5044 510 9.05 17.21 50.34 5.04 895 17.02
32e  CgpHaeBroN,Os 5657 554 11.00 17.92 5649 551 10.78 17.89
6 CasH3gBrsNsO; 4846 4.98 9.11 31.20 48.08 512 878 30.85
7 CasHysBrsNgOs 5020 5.42 10.03 28.62 4998 530 9.85 2838
8 CooHsBrsNgO; 4135 503 9.98 3795 4150 525 990 3755
9 CaHasBroN7O; 5391 572 1294 21.10 5402 560 12.82 20.90

* = Precursor of
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Table4 (Part 3). ELEMENTAL ANALYSES

Calculated (%) Found (%)
Cpd Formula C H N Br C H N Br
*33  CyoH23N30 73.76 7.49 1358 73.65 7.44 13.39
33 Ci12H17N30 65.73 7.81 19.16 65.66 7.79 19.00
*34  CyoH25N303 6645 7.34 1224 66.28 7.30 11.98
34 Ci16H18F3N30;3 53.78 5.08 11.76 53.75 5.07 1151

* = Precursor of
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