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Analytical data of compounds 119 
 
N-Trifluoroacetylglycyl-(S)-prolinanilide (1a). []D

20 = 68.7° (c = 0.5, CHCl3). M.p. 142143 °C. 
1H NMR (400 MHz, CDCl3): 8.86 (bs, 1 H), 7.67 (bs, 1 H), 7.47 (d, J = 7.6 Hz, 2 H), 7.28 (t, J = 7.6 
Hz, 2 H), 7.07 (t, J = 7.6 Hz, 1 H), 4.62 (dd, J = 8.0, 2.4 Hz, 1 H), 4.16 (dd, J = 17.6, 5.2 Hz, 1 H), 3.97 
(dd, J = 17.6, 4.0 Hz, 1 H), 3.50 (m, 1 H), 3.39 (m, 1 H), 2.36 (m, 1 H), 2.20 (m, 1 H), 2.061.94 (m, 2 
H). 13C NMR (100 MHz, CDCl3): 168.7, 166.7, 157.2 (q, 2JC,F = 37.4 Hz), 137.6, 128.8, 124.4, 119.9, 
115.6 (q, 1JC,F = 285.4 Hz), 61.2, 46.5, 41.8, 27.8, 24.7. HRMS (CI) m/z calcd for C15H17F3N3O3 
[M+H]+ 344.1222; found 344.1193. C15H16 F3N3O3 (343.31) calcd C 52.48, H 4.70, N 12.24; found: C 
52.83, H 4.90, N 12.01. 
 
N-Benzyloxycarbonylglycyl-(S)-prolinanilide (1b). []D

20 = 147.3° (c = 1.0, CHCl3). M.p. 137139 
°C. 1H NMR (400 MHz, CDCl3): 9.22 (bs, 1 H), 7.48 (d, J = 8.0 Hz, 2 H), 7.347.29 (m, 5 H), 7.24 
(t, J = 8.0 Hz, 2 H), 7.04 (t, J = 8.0 Hz, 1 H), 5.83 (bs, 1 H), 5.18 (d, J = 12.4 Hz, 1 H), 5.08 (d, J = 
12.4 Hz, 1 H), 4.69 (d, J = 7.6 Hz, 1 H), 4.05 (dd, J = 17.2, 5.2 Hz, 1 H), 3.95 (dd, J = 17.2, 7.6 Hz, 1 
H), 2.44 (m, 1 H), 2.20 (m, 1 H), 2.01 (m, 1 H), 1.87 (m, 1 H). 13C NMR (100 MHz, CDCl3): 168.8, 
168.6, 156.3, 138.0, 136.2, 128.7, 128.4, 128.1, 127.9, 123.9, 119.7, 66.9, 61.0, 46.4, 43.4, 27.1, 24.8. 
HRMS (CI) m/z calcd for C21H24N3O4 [M+H]+ 382.1767; found: 382.1790. C21H23N3O4 (381.43) calcd 
C 66.13, H 6.08, N 11.02; found C 66.14, H 5.96, N 10.88. 
 
N-Trifluoroacetyl-(R/S)-alanyl-(S)-prolinanilide (2a). According to a slightly modified procedure for 
palladium-catalyzed allylic alkylations of dipeptides 2a was obtained from 1a (100 mg, 0.270 mmol) 
and MeI (25 L, 0.404 mmol) in 90% yield (87.0 mg, 0.243 mmol). Major diastereomer (57%): []D

20 
= 99.6° (c = 1.0, CHCl3). M.p. 197198 °C. 1H NMR (400 MHz, CDCl3): 8.85 (bs, 1 H), 7.46 (d, J 
= 7.6 Hz, 2 H), 7.43 (bs, 1 H), 7.28 (t, J = 7.6 Hz, 2 H), 7.08 (t, J = 7.6 Hz, 1 H), 4.804.73 (m, 2 H), 
3.693.58 (m, 2 H), 2.50 (m, 1 H), 2.24 (m, 1 H), 2.09 (m, 1 H), 1.97 (m, 1 H), 1.46 (d, J = 6.8 Hz, 3 
H); 13C NMR (100 MHz, CDCl3): 171.4, 168.1, 156.3 (q, 2JC,F = 37.3 Hz), 137.8, 128.9, 124.3, 
119.7, 115.6 (q, 1JC,F = 285.7 Hz), 61.0, 47.4, 47.4, 26.8, 25.1, 17.9. HRMS (CI) m/z calcd for 
C16H19F3N3O3 [M+H]+ 358.1379; found: 358.1334. Minor diastereomer (43%): []D

20 = 42.5° (c = 
0.5, CHCl3). M.p. 186188 °C. 1H NMR (400 MHz, CDCl3): 8.83 (bs, 1 H), 7.54 (d, J = 7.6 Hz, 2 
H), 7.41 (d, J = 7.6 Hz, 1 H), 7.32 (t, J = 7.6 Hz, 2 H), 7.11 (t, J = 7.6 Hz, 1 H), 4.764.71 (m, 2 H), 
3.83 (td, J = 8.8, 2.8 Hz, 1 H), 3.55 (m, 1 H), 2.57 (m, 1 H), 2.26 (m, 1 H), 2.11 (m, 1 H), 2.00 (m, 1 
H), 1.49 (d, J = 6.8 Hz, 3 H). 13C NMR (100 MHz, CDCl3): 171.0, 168.1, 156.6 (q, 2JC,F = 37.7 Hz), 
137.8, 128.9, 124.3, 119.8, 115.6 (q, 1JC,F = 285.7 Hz), 61.4, 48.0, 47.3, 27.6, 24.6, 17.1. HRMS (CI) 
m/z calcd for C16H19F3N3O3 [M+H]+ 358.1379; found: 358.1314. HPLC (silica, hexane/EtOAc 60:40, 1 
mL/min, 254 nm): tR (57%) = 9.42 min, tR (43%) = 29.79 min. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-glycyl-(S)-prolinanilide (3). []D

20 = 71.6° (c = 1.0, CH3OH). 
M.p. 239240 °C. 1H NMR (400 MHz, CDCl3): 7.49 (d, J = 7.6 Hz, 2 H), 7.287.20 (m, 6 H), 7.14 
(d, J = 8.0 Hz, 2 H), 7.06 (t, J = 7.6 Hz, 1 H), 4.80 (td, J = 7.8, 1.6 Hz, 1 H), 4.63 (dd, J = 8.0, 2.4 Hz, 1 
H), 4.05 (d, J = 17.2 Hz, 1 H), 3.95 (d, J = 17.2 Hz, 1 H), 3.63 (m, 1 H), 3.17 (m, 1 H), 3.16 (dd, J = 
14.0, 6.4 Hz, 1 H), 3.00 (dd, J = 14.0, 7.6 Hz, 1 H), 2.34 (m, 1 H), 2.16 (m, 1 H), 2.061.98 (m, 2 H). 
13C NMR (125 MHz, DMSO-d6, 353 K): 69.8, 169.2, 166.5, 155.7 (q, 2JC,F = 36.4 Hz), 138.5, 
136.9, 128.6, 128.1, 127.6, 125.9, 122.9, 119.3, 115.3 (q, 1JC,F = 286.8 Hz), 60.1, 54.3, 45.8, 41.2, 37.8, 
36.4, 28.7, 23.9. HRMS (CI) m/z calcd for C24H26F3N4O4 [M+H]+ 491.1906; found 491.1840. 
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N-Trifluoroacetyl-(S)-leucyl-glycyl-(S)-prolinanilide (4). []D
20 = 120.1° (c = 1.0, CHCl3). M.p. 

103105 °C. 1H NMR (400 MHz, CDCl3): 8.83 (bs, 1 H), 7.73 (bs, 1 H), 7.48 (bs, 1 H), 7.50 (d, J = 
8.0 Hz, 2 H), 7.27 (d, J = 8.0 Hz, 2 H), 7.07 (t, J = 7.6 Hz, 1 H), 4.76 (bs, 1 H), 4.66 (d, J = 7.0 Hz, 1 
H), 4.09 (m, 1 H), 3.94 (d, J = 16.0 Hz, 1 H), 3.663.62 (m, 1 H), 3.36 (m, 1 H), 2.302.14 (m, 2 H), 
2.041.99 (m, 2 H), 1.661.56 (m, 2 H), 1.26 (m, 1 H), 0.87 (d, J = 6.0 Hz, 6 H). 13C NMR (100 MHz, 
CDCl3): 171.4, 169.1, 168.3, 137.9, 128.8, 124.3, 119.7, 115.7 (q, 1JC,F = 285.8 Hz), 61.2, 52.0, 46.8, 
41.9, 41.6, 28.4, 24.7, 24.6, 22.8, 21.7. HRMS (CI) m/z calcd for C21H28F3N4O4 [M+H]+ 457.2063; 
found 457.2058. 
 
N-Trifluoroacetyl-(S)-tert.-leucyl-glycyl-(S)-prolinanilide (5). []D

20 = 87.8° (c = 1.0, CHCl3). M.p. 
228230 °C. 1H NMR (400 MHz, CDCl3): 8.87 (bs, 1 H), 7.49 (d, J = 8.0 Hz, 2 H), 7.48 (bs, 1 H), 
7.27 (t, J = 8.0 Hz, 2 H), 7.22 (bs, 1 H), 7.06 (t, J = 7.6 Hz, 1 H), 4.80 (d, J = 7.6 Hz, 1 H), 4.55 (d, J = 
8.0 Hz, 1 H), 4.16 (m, 1 H), 4.01 (dd, J = 18.0, 2.8 Hz, 1 H) 3.62 (t, J = 7.2 Hz, 1 H), 3.42 (m, 1 H), 
2.38 (m, 1 H), 2.22(m, 1 H), 2.041.94 (m, 2 H), 0.99 (s, 9 H). 13C NMR (100 MHz, CDCl3): 169.1, 
168.8, 167.8, 157.2 (q, 2JC,F = 35.4 Hz), 137.9, 128.8, 124.2, 119.7, 115.8 (q, 1JC,F = 286.0 Hz), 60.9, 
60.7, 46.7, 42.2, 35.3, 28.1, 26.4, 24.6. HRMS (CI) m/z calcd for C21H28F3N4O4 [M+H]+ 457.2063; 
found 457.2056. 
 
N-Trifluoroacetyl-(S)-(4-methoxy)-phenylalanyl-glycyl-(S)-prolinanilide (6). []D

20 = 41.5° (c = 
1.0, CH3OH). M.p. 253255 °C. 1H NMR (400 MHz, CD3OD): 7.55 (d, J = 8.4 Hz, 2 H), 7.29 (t, J = 
8.4 Hz, 2 H), 7.14 (d, J = 7.2 Hz, 2 H), 7.09 (t, J = 7.2 Hz, 1 H), 6.80 (d, J = 7.2 Hz, 2 H), 4.73 (dd, J = 
10.0, 5.2 Hz, 1 H), 4.55 (dd, J = 8.4, 4.0 Hz, 1 H), 4.13 (d, J = 16.8 Hz, 1 H), 4.04 (d, J = 16.8 Hz, 1 
H), 3.73 (s, 3 H), 3.703.58 (m, 2 H), 3.21 (dd, J = 14.0, 5.2 Hz, 1 H), 2.90 (dd, J = 14.0, 10.0 Hz, 1 
H), 3.62 (t, J = 7.2 Hz, 1 H), 2.26 (m, 1 H), 2.132.02 (m, 3 H). 13C NMR (100 MHz, CD3OD):  
172.8, 172.6, 169.5, 158.7 (q, 2JC,F = 37.0 Hz), 139.5, 131.3, 129.9, 129.8, 125.4, 121.5, 117.3 (q, 1JC,F 
= 285.7 Hz), 114.9, 62.5, 56.4, 55.6, 47.9, 43.0, 37.6, 33.5, 30.8, 25.8. HRMS (CI) m/z calcd for 
C25H28F3N4O5 [M+H]+ 521.2012. found 521.1971. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-(R)-(2-phenylallyl)-glycyl-(S)-prolinanilide (7b). According to 
the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7b was obtained from 3 
(100 mg, 0.204 mmol) in 73% yield (90.4 mg, 0.148 mmol). Major diastereomer (88%): []D

20 = 
76.5° (c = 1.0, CHCl3). M.p. 8284 °C. 1H NMR (400 MHz, CDCl3): 8.61 (s, 1 H), 7.50 (d, J = 7.6 
Hz, 2 H), 7.427.33 (m, 6 H), 7.247.20 (m, 5 H), 7.13 (m, 1 H), 7.087.02 (m, 3 H), 5.42 (s, 1 H), 
5.13 (s, 1 H), 4.79 (m, 1 H), 4.51 (m, 1 H), 4.47 (dd, J = 8.0, 2.4 Hz, 1 H), 3.62 (m, 1 H), 3.13 (m, 1 H), 
3.08 (dd, J = 14.0, 6.8 Hz, 1 H), 3.00 (dd, J = 14.0, 6.4 Hz, 1 H), 2.91 (dd, J = 14.0, 8.0 Hz, 1 H), 2.76 
(dd, J = 14.0, 6.8 Hz, 1 H), 2.27 (m, 1 H), 1.961.77 (m, 3 H). 13C NMR (100 MHz, CDCl3): 170.7, 
169.7, 169.0, 156.6 (q, 2JC,F = 37.4 Hz), 142.4, 138.9, 137.7, 135.1, 129.2, 128.7, 128.7, 128.6, 128.3, 
127.3, 125.8, 124.2, 120.0, 116.8, 115.5 (q, 1JC,F = 286.8 Hz), 61.2, 54.2, 51.0, 47.1, 38.3, 37.2, 28.7, 
24.1. HRMS (CI) m/z calcd for C33H34F3N4O4 [M+H]+ 607.2532; found 607.2562. Minor diastereomer 
(12%): []D

20 = 28.7° (c = 1.0, CHCl3). M.p. 100102 °C. 1H NMR (400 MHz, CDCl3): 8.88 (s, 1 
H), 7.54 (d, J = 7.2 Hz, 2 H), 7.43 (bs, 1 H), 7.307.25 (m, 7 H), 7.217.20 (m, 3 H), 7.157.02 (m, 4 
H), 4.94 (s, 1 H), 4.94 (s, 1 H), 4.89 (s, 1 H), 4.874.79 (m, 2 H), 4.68 (dd, J = 8.0, 3.2 Hz, 1 H), 3.52 
(m, 1 H), 3.25 (m, 1 H), 3.02 (dd, J = 14.0, 6.0 Hz, 1 H), 2.98 (dd, J = 13.6, 6.0 Hz, 1 H), 2.90 (dd, J = 
13.6, 7.2 Hz, 1 H), 2.79 (dd, J = 14.0, 8.0 Hz, 1 H), 2.36 (m, 1 H), 2.13 (m, 1 H), 2.011.91 (m, 2 H). 
13C NMR (100 MHz, CDCl3): 171.3, 168.7, 168.6, 142.3, 139.6, 138.2, 135.2, 129.1, 128.9, 128.6, 
128.5, 127.9, 127.4, 126.1, 124.1, 119.5, 117.3, 60.7, 54.0, 49.8, 47.6, 39.1, 39.0, 27.7, 24.9. HRMS 
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(CI) m/z calcd for C33H34F3N4O4 [M+H]+ 607.2532; found 607.2530. HPLC (silica, silica, 
hexane/EtOAc = 50:50, 1 mL/min, 254 nm): tR (12%) = 6.49 min, tR (88%) = 10.29 min. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-(R)-[2(E)-hexenyl]-glycyl-(S)-prolinanilide (7el). According to 
the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7el was obtained as 
major regioisomer from 3 (200 mg, 0.409 mmol) in 65% yield (152.1 mg, 0.266 mmol). Major 
diastereomer (90%): []D

20 = 72.9° (c = 0.5, CHCl3). M.p. 7478 °C. 1H NMR (400 MHz, CDCl3): 
8.74 (s, 1 H), 7.53 (d, J = 7.6 Hz, 2 H), 7.37 (d, J = 7.6 Hz, 1 H), 7.287.23 (m, 5 H), 7.13 (dd, J = 
7.6, 1.6 Hz, 2 H), 7.05 (t, J = 7.6 Hz, 1 H), 7.00 (d, J = 6.0 Hz, 1 H), 5.53 (dt, J = 15.2, 6.8 Hz, 1 H), 
5.25 (dt, J = 15.2, 7.2 Hz, 1 H), 4.84 (m, 1 H), 4.69 (dd, J = 8.0, 1.9 Hz, 1 H), 4.55 (m, 1 H), 3.87 (td, J 
= 8.8, 2.4 Hz, 1 H), 3.54 (m, 1 H), 3.08 (dd, J = 13.6, 6.8 Hz, 1 H), 3.04 (dd, J = 13.6, 6.8 Hz, 1 H), 
2.442.23 (m, 3 H), 2.13 (m, 1 H), 2.051.93 (m, 4 H), 1.391.30 (m, 2 H), 0.88 (t, J = 7.4 Hz, 3 H). 
13C NMR (100 MHz, CDCl3): 170.9, 169.4, 168.8, 156.6 (q, 2JC,F = 37.6 Hz), 137.8, 136.0, 135.2, 
129.1, 128.7, 128.6, 127.4, 124.2, 122.8, 119.9, 115.5 (q, 1JC,F = 285.9 Hz), 61.2, 54.3, 51.6, 47.4, 38.6, 
34.8, 34.5, 28.7, 24.3, 22.3, 13.6. HRMS (CI) m/z calcd for C30H36F3N4O4 [M+H]+ 573.2689; found 
573.2604. C30H35F3N4O4 (572.62) calcd C 62.93, H 6.16, N 9.48; found C 62.67, H 6.49, N 9.42. 
Minor diastereomer (10%): []D

20 = 33.1° (c = 0.5, CHCl3). M.p. 8083 °C. 1H NMR (500 MHz, 
CDCl3): 9.05 (s, 1 H), 7.48 (d, J = 7.5 Hz, 2 H), 7.46 (bs, 1 H), 7.307.26 (m, 5 H), 7.16 (dd, J = 8.0, 
1.4 Hz, 2 H), 7.06 (t, J = 7.5 Hz, 1 H), 6.72 (bs, 1 H), 5.35 (dt, J = 15.5, 7.0 Hz, 1 H), 5.17 (dt, J = 15.5, 
7.5 Hz, 1 H), 4.794.75 (m, 2 H), 4.68 (m, 1 H), 3.683.62 (m, 2 H), 3.07 (d, J = 7.0 Hz, 2 H), 2.52 (m, 
1 H), 2.43 (m, 1 H), 2.29 (m, 1 H), 2.20 (m, 1 H), 2.08 (m, 1 H), 1.94(m, 1 H), 1.731.69 (m, 2 H), 
1.151.08 (m, 2 H), 0.72 (t, J = 5.7 Hz, 3 H). 13C NMR (125 MHz, CDCl3): 171.4, 168.4, 168.3, 
138.1, 136.3, 135.1, 129.3, 128.9, 128.7, 127.5, 124.1, 122.2, 119.5, 60.7, 54.3, 50.9, 47.7, 38.7, 35.8, 
34.3, 29.6, 25.1, 22.1, 13.5. HRMS (CI) m/z calcd for C30H36F3N4O4 [M+H]+ 573.2689; found 
573.2665. C30H35F3N4O4 (572.62) calcd C 62.93, H 6.16, N 9.48; found C 62.30, H 6.24, N 9.24. 
HPLC (silica, hexane/EtOAc = 70:30, 1 mL/min, 254 nm): tR (10%) = 36.75 min, tR (90%) = 41.72 
min. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-(R)-(1-propylallyl)-glycyl-(S)-prolinanilide (7eb). According to 
the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7gb was obtained as 
minor regioisomer from 3 (200 mg, 0.409 mmol) in 10% yield (23.3 mg, 0.041 mmol). []D

20 = 67.0° 
(c = 0.5, CHCl3). M.p. 7072 °C. 1H NMR (400 MHz, CDCl3): 8.79 (s, 1 H), 7.50 (d, J = 7.6 Hz, 2 
H), 7.337.24 (m, 5 H), 7.18 (d, J = 7.8 Hz, 2 H), 7.16 (bs, 1 H), 7.05 (t, J = 7.6 Hz, 1 H), 6.53 (d, J = 
6.9 Hz, 1 H), 5.54 (m, 1 H), 5.10 (dd, J = 10.4, 1.6 Hz, 1 H), 4.99 (dd, J = 16.8, 1.6 Hz, 1 H), 4.72 (m, 
1 H), 4.64 (dd, J = 8.0, 1.3 Hz, 1 H), 4.44 (dd, J = 7.6, 6.9 Hz, 1 H), 3.91 (td, J = 9.0, 2.8 Hz, 1 H), 3.56 
(m, 1 H), 3.13 (dd, J = 13.6, 6.0 Hz, 1 H), 3.02 (dd, J = 13.6, 8.0 Hz, 1 H), 2.46 (m, 1 H), 2.22 (m, 1 
H), 2.10 (m, 1 H), 2.02 (m, 1 H), 1.91 (m, 1 H), 1.381.19 (m, 4 H), 0.85 (t, J = 6.8 Hz, 3 H). 13C NMR 
(100 MHz, CDCl3): 170.8, 169.6, 168.7, 156.6 (q, 2JC,F = 37.5 Hz), 137.8, 136.5, 135.3, 129.1, 128.9, 
128.8, 127.5, 124.3, 119.9, 118.9, 115.4 (q, 1JC,F = 287.5 Hz), 61.2, 54.8, 54.7, 47.6, 46.4, 38.5, 31.8, 
28.4, 24.4, 19.9, 13.7. HRMS (CI) m/z calcd for C30H36F3N4O4 [M+H]+ 573.2689; found 573.2594. 
C30H35F3N4O4 (572.62) calcd C 62.93, H 6.16, N 9.48; found C 62.83, H 6.14, N 9.49. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-(R)-[(E)-3-phenylallyl]-glycyl-(S)-prolinanilide (7fl). Accor-
ding to the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7fl was obtained 
from 3 (200 mg, 0.409 mmol) as the major regioisomer in 82% yield (196.7 mg, 0.335 mmol). Major 
diastereomer (92%): []D

20 = 72.0° (c = 1.0, CHCl3). 
1H NMR (400 MHz, CDCl3): 8.76 (s, 1 H), 

7.51 (d, J = 7.6 Hz, 2 H), 7.317.03 (m, 15 H), 6.41 (d, J = 16.0 Hz, 1 H), 6.02 (m, 1 H), 4.82 (m, 1 H), 
4.734.68 (m, 2 H), 3.84 (m, 1 H), 3.54 (m, 1 H), 3.04 (d, J = 6.8 Hz, 2 H), 2.562.42 (m, 2 H), 2.34 
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(m, 1 H), 2.12 (m, 1 H), 1.961.86 (m, 2 H). 13C NMR (100 MHz, CDCl3): 170.7, 169.4, 168.7, 
156.6 (q, 2JC,F = 37.4 Hz), 137.8, 136.6, 135.2, 134.5, 129.2, 128.8, 128.7, 128.6, 127.9, 127.4, 126.1, 
124.2, 12.6, 119.9, 115.5 (q, 1JC,F = 287.0 Hz), 61.3, 54.3, 51.6, 47.5, 38.7, 35.5, 28.5, 20.4. Minor 
diastereomer (8%, selected peaks): 1H NMR (400 MHz, CDCl3): 8.91 (s, 1 H), 7.47 (d, J = 7.6 Hz, 2 
H), 6.29 (d, J = 16.0 Hz, 1 H), 5.08 (m, 1 H), 4.90 (m, 1 H), 3.723.65 (m, 2 H), 2.992.89 (m, 2 H). 
13C NMR (100 MHz, CDCl3): 170.8, 169.0, 168.8, 138.0, 136.5, 135.2, 134.3, 129.1, 128.9, 128.5, 
128.4, 126.2, 124.1, 122.5, 119.9, 60.9, 54.3, 50.9, 47.8, 38.9, 36.3, 27.6, 25.1. HRMS (CI) m/z calcd 
for C33H34F3N4O4 [M+H]+ 607.2532; found 607.2577. C30H33F3 N4O4 (570.61) calcd C 65.34, H 5.48, 
N 9.24; found C 64.78, H 5.80, N 8.94. HPLC (Reprosil, hexane/isopropanol = 90:10, 2 mL/min, 254 
nm): tR (8%) = 21.84 min, tR (92%) = 30.75 min. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-(R)-(1-phenylallyl)-glycyl-(S)-prolinanilide (7fb). According to 
the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7fb was obtained from 3 
(200 mg, 0.409 mmol) as the minor regioisomer in 3.5% yield (8.0 mg, 0.014 mmol). []D

20 = 20.0° 
(c = 0.3, CHCl3). M.p. 100102 °C. 1H NMR (500 MHz, CDCl3): 9.15 (s, 1 H), 7.49 (d, J = 7.5 Hz, 2 
H), 7.347.29 (m, 6 H), 7.20 (dd, J = 8.0, 1.5 Hz, 2 H), 7.12 (t, J = 7.5 Hz, 1 H), 7.057.03 (m, 3 H), 
6.89 (t, J = 8.0 Hz, 2 H), 6.19 (d, J = 7.5 Hz, 1 H), 5.98 (m, 1 H), 5.10 (dd, J = 10.0, 1.2 Hz, 1 H), 5.07 
(dd, J = 16.4, 1.2 Hz, 1 H), 4.80 (dd, J = 10.3, 7.5 Hz, 1 H), 4.704.67 (m, 1 H) 4.65 (dd, J = 7.8, 1.9 
Hz, 1 H), 3.58 (dd, J = 10.3, 9.7 Hz, 1 H), 3.49 (m, 1 H), 3.14 (dd, J = 13.6, 6.0 Hz, 1 H), 3.10 (dd, J = 
13.6, 7.6 Hz, 1 H), 2.82 (m, 1 H), 2.46 (m, 1 H), 1.871.67 (m, 4 H). 13C NMR (125 MHz, CDCl3): 
170.9, 168.5, 167.2, 138.2, 137.9, 135.8, 135.0, 129.4, 128.9, 128.8, 128.7, 127.8, 127.7, 127.6, 
124.0, 119.9, 118.9, 60.5, 54.8, 54.4, 53.5, 47.5, 38.1, 25.9, 24.8. HRMS (CI) m/z calcd for 
C33H34F3N4O4 [M+H]+ 607.2532; found 607.2533. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-(R)-[(4-tert.-butyldimethylsilyloxy)-2(E)-butenyl]-glycyl-(S)-
prolinanilide (7gl). According to the general procedure for palladium-catalyzed allylic alkylations of 
tripeptides 7gl was obtained as major regioisomer from 3 (200 mg, 0.409 mmol) in 65% yield (179 mg, 
0.266 mmol). Major diastereomer (97%): []D

20 = 70.0° (c = 0.5, CHCl3). M.p. 6768 °C. 1H NMR 
(400 MHz, CDCl3): 8.76 (s, 1 H), 7.51 (d, J = 7.6 Hz, 2 H), 7.317.23 (m, 6 H), 7.14 (dd, J = 7.8, 1.5 
Hz, 2 H), 7.05 (t, J = 7.6 Hz, 1 H), 6.70 (d, J = 6.4 Hz, 1 H), 5.63 (dt, J = 15.2, 4.6 Hz, 1 H), 5.51 (dt, J 
= 15.2, 7.2 Hz, 1 H), 4.76 (m, 1 H), 4.66 (dd, J = 7.8, 2.0 Hz, 1 H), 4.57 (m, 1 H), 4.124.04 (m, 2 H), 
3.83 (m, 1 H), 3.54 (m, 1 H), 3.08 (dd, J = 13.6, 6.5 Hz, 1 H), 3.04 (dd, J = 13.6, 7.5 Hz, 1 H), 2.42 (m, 
1 H), 2.372.27 (m, 2 H), 2.11 (m, 1 H), 2.011.91 (m, 2 H), 0.89 (s, 9 H), 0.06 (s, 3 H), 0.05 (s, 3 H). 
13C NMR (100 MHz, CDCl3): 170.8, 169.3, 168.7, 156.6 (q, 2JC,F = 37.5 Hz), 137.8, 135.2, 134.6, 
129.2, 128.8, 127.5, 124.2, 122.7, 119.9, 115.5 (q, 1JC,F = 285.8 Hz), 62.9, 61.2, 54.4, 51.5, 47.4, 38.6, 
34.6, 28.4, 25.8, 24.4, 18.3, 5.3. HRMS (CI) m/z calcd for C30H36F3N4O5Si [MC4H9]

+ 617.2407; 
found 617.2382. C34H45F3N4O5Si (674.83) calcd C 60.51, H 6.72, N 8.30; found C 60.37, H 6.64, N 
8.62. Minor diastereomer (3%): []D

20 = 18.0° (c = 0.3, CHCl3). 
1H NMR (400 MHz, CDCl3): 9.03 

(s, 1 H), 7.48 (dd, J = 8.4, 1.2 Hz, 2 H), 7.317.27 (m, 5 H), 7.17 (dd, J = 7.6, 1.6 Hz, 2 H), 7.127.06 
(m, 2 H), 6.48 (d, J = 6.4 Hz, 1 H), 5.475.45 (m, 2 H), 4.75 (dd, J = 8.0, 2.2 Hz, 1 H), 4.744.66 (m, 2 
H), 3.833.81 (m, 2 H), 3.673.60 (m, 2 H), 3.103.08 (m, 2 H), 2.55 (m, 1 H), 2.46 (m, 1 H), 2.34 (m, 
1 H), 2.20 (m, 1 H), 2.07 (m, 1 H), 1.92 (m, 1 H), 0.84 (s, 9 H), 0.03 (s, 6 H). 13C NMR (100 MHz, 
CDCl3): 171.1, 168.3, 167.0, 138.0, 135.1, 134.7, 129.3, 128.9, 128.7, 127.5, 124.1, 122.4, 119.5, 
62.7, 60.7, 54.4, 50.8, 47.7, 38.5, 35.5, 26.4, 25.8, 25.1, 21.0, 5.3. HRMS (CI) m/z calcd for 
C33H34F3N4O4 [M+H]+ 617.2407; found 617.2388. HPLC (silica, hexane/EtOAc = 60:40, 1 mL/min, 
254 nm): tR (3%) = 14.09 min, tR (97%) = 16.72 min. 
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N-Trifluoroacetyl-(S)-phenylalanyl-(R)-[1-(tert.-butyldimethylsilyloxymethyl)-allyl]-glycyl-(S)-
prolinanilide (7gb). According to the general procedure for palladium-catalyzed allylic alkylations of 
tripeptides 7gl was obtained as minor regioisomer from 3 (200 mg, 0.409 mmol) in 5% yield (13.8 mg, 
0.020 mmol). []D

20 = 59.4° (c = 0.5, CHCl3). M.p. 8587 °C. 1H NMR (500 MHz, CDCl3): 8.81 (s, 
1 H), 7.55 (d, J = 7.5 Hz, 2 H), 7.347.24 (m, 6 H), 7.20 (d, J = 5.0 Hz, 1 H), 7.15 (dd, J = 7.6, 1.5 Hz, 
2 H), 7.06 (t, J = 7.5 Hz, 1 H), 7.01 (d, J = 7.0 Hz, 1 H), 5.70 (ddd, J = 17.3, 10.2, 9.2 Hz 1 H), 5.16 
(dd, J = 10.2, 1.1 Hz, 1 H), 5.10 (dd, J = 17.3, 1.1 Hz, 1 H), 4.67 (dd, J = 8.1, 1.4 Hz, 1 H), 4.63 (m, 1 
H), 4.52 (dd, J = 7.0, 5.0 Hz, 1 H), 3.93 (m, 1 H), 3.79 (dd, J = 10.6, 3.1 Hz, 1 H), 3.64 (m, 1 H), 3.58 
(dd, J = 10.6, 6.7 Hz, 1 H), 3.10 (d, J = 7.0 Hz, 2 H), 2.472.44 (m, 2 H), 2.092.13 (m, 3 H), 0.93 (s, 9 
H), 0.10 (s, 3 H), 0.08 (s, 3 H). 13C NMR (125 MHz, CDCl3): 170.1, 169.7, 168.9, 156.4 (q, 2JC,F = 
37.5 Hz), 137.9, 135.1, 133.5, 129.2, 128.8, 128.7, 127.5, 124.2, 120.1, 119.4, 64.0, 61.3, 54.6, 54.4, 
47.3, 47.2, 38.5, 29.6, 28.8, 25.8, 24.3, 5.4, 5.5. HRMS (CI) m/z calcd for C30H36F3N4O5Si 
[MC4H9]

+ 617.2407; found 617.2380. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-(R)-(3-methyl-2-butenyl)-glycyl-(S)-prolinanilide (7hl). 
According to the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7hl was 
obtained as minor regioisomer from 3 (150 mg, 0.306 mmol) in 24% yield (41.0 mg, 0.073 mmol). 
Major diastereomer (92%): []D

20 = 69.3° (c = 1.0, CHCl3). M.p. 7274 °C. 1H NMR (400 MHz, 
CDCl3): 8.76 (s, 1 H), 7.53 (dd, J = 8.4, 1.2 Hz, 2 H), 7.33 (d, J = 7.6 Hz, 1 H), 7.277.23 (m, 5 H), 
7.14 (dd, J = 7.6, 1.6 Hz, 2 H), 7.05 (t, J = 7.6 Hz, 1 H), 6.77 (d, J = 6.0 Hz, 1 H), 4.98 (m, 1 H), 4.79 
(m, 1 H), 4.67 (dd, J = 8.4, 2.0 Hz, 1 H), 4.50 (m, 1 H), 3.84 (m, 1 H), 3.52 (m, 1 H), 3.113.01 (m, 2 
H), 2.43 (m, 1 H), 2.362.23 (m, 2 H), 2.10 (m, 1 H), 2.021.94 (m, 2 H), 1.69 (s, 3 H), 1.58 (s, 3 H). 
13C NMR (100 MHz, CDCl3): 171.2, 169.5, 168.8, 156.7 (q, 2JC,F = 37.5 Hz), 137.8, 137.0, 137.3, 
129.2, 128.8, 128.7, 127.4, 124.2, 119.9, 117.1, 115.5 (q, 1JC,F = 288.3 Hz), 61.3, 54.4, 51.6, 47.4, 38.5, 
30.2, 28.6, 25.7, 24.4, 17.8. HRMS (CI) m/z calcd for C29H34F3N4O4 [M+H]+ 559.2532; found 
559.2537. Minor diastereomer (8%): []D

20 = 22.1° (c = 0.5, CHCl3). M.p. 9395 °C. 1H NMR (400 
MHz, CDCl3): 8.81 (s, 1 H), 8.01 (bs, 1 H), 7.497.46 (m, 3 H), 7.277.19 (m, 5 H), 7.067.02 (m, 3 
H), 5.14 (m, 1 H), 4.98 (m, 1 H), 4.88 (m, 1 H), 4.69 (m, 1 H), 3.773.74 (m, 2 H), 3.02 (dd, J = 13.5, 
5.2 Hz, 1 H), 2.92 (dd, J = 13.5, 8.1 Hz, 1 H), 2.49 (ddd, J = 14.3, 6.5. 6.5 Hz, 1 H), 2.35 (ddd, J = 
14.3, 7.5, 7.5 Hz, 1 H), 2.312.25 (m, 2 H), 2.102.00 (m, 2 H), 1.44 (s, 3 H), 1.36 (s, 3 H). 13C NMR 
(100 MHz, CDCl3): 171.2, 169.0, 156.9 (q, 2JC,F = 37.5 Hz), 138.2, 136.9, 135.3, 129.1, 128.8, 128.5, 
127.3, 123.9, 119.3, 116.7, 115.6 (q, 1JC,F = 285.4 Hz), 60.7, 54.1, 50.9, 47.7, 39.5, 31.2, 28.2, 25.4, 
24.9, 17.5. HRMS (CI) m/z calcd for C29H34F3N4O4 [M+H]+ 559.2532; found 559.2599. C29H33F3N4O4 
(558.60) calcd C 62.36, H 5.95, N 10.03; found C 62.60, H 5.77, N 9.33. HPLC (silica, hexane/EtOAc 
= 70:30, 1 mL/min, 254 nm): tR (8%) = 27.13 min, tR (92%) = 28.55 min. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-(R)-(1,1-dimethylallyl)-glycyl-(S)-prolinanilide (7hb). Accor-
ding to the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7hb was 
obtained as major regioisomer from 3 (150 mg, 0.306 mmol) in 30% yield (51.1 mg, 0.091 mmol). 
[]D

20 = 83.4° (c = 1.0, CHCl3). Major diastereomer (92%): 1H NMR (400 MHz, CDCl3): 9.07 (s, 1 
H), 7.54 (dd, J = 7.6, 1.2 Hz, 2 H), 7.337.23 (m, 6 H), 7.17 (dd, J = 8.4, 1.6 Hz, 2 H), 7.06 (t, J = 7.6 
Hz, 1 H), 6.20 (d, J = 6.8 Hz, 1 H), 5.86 (dd, J = 13.6, 10.8 Hz, 1 H), 5.07 (dd, J = 10.8, 1.0 Hz, 1 H), 
4.93 (dd, J = 13.6, 1.0 Hz, 1 H), 4.744.69 (m, 2 H), 4.31 (d, J = 6.8 Hz, 1 H), 3.99 (m, 1 H), 3.65 (m, 
1 H), 3.07 (dd, J = 14.0, 6.4 Hz, 1 H), 3.03 (dd, J = 14.0, 7.2 Hz, 1 H), 2.45 (m, 1 H), 2.161.93 (m, 3 
H), 1.05 (s, 3 H), 0.95 (s, 3 H). 13C NMR (100 MHz, CDCl3): 170.0, 169.9, 168.9, 156.6 (q, 2JC,F = 
37.3 Hz), 142.3, 137.8, 135.3, 129.0, 128.9, 128.7, 127.5, 124.3, 120.1, 115.3 (q, 1JC,F = 285.9 Hz), 
114.8, 61.3, 58.0, 54.6, 48.1, 41.0, 38.2, 28.7, 24.4, 23.8, 23.3. Minor diastereomer (8%, selected peak): 
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1H NMR (400 MHz, CDCl3): 9.07 (s, 1 H), 7.49 (dd, J = 8.4, 1.0 Hz, 2 H), 6.74 (d, J = 8.4 Hz, 1 H), 
5.01 (dd, J = 10.8, 0.6 Hz, 1 H), 4.864.80 (m, 2 H), 4.31 (d, J = 8.0 Hz, 1 H), 3.57 (m, 1 H). 13C NMR 
(100 MHz, CDCl3): 142.4, 129.2, 128.6, 127.4, 124.1, 119.6, 114.5, 61.0, 56.7. HRMS (CI) m/z calcd 
for C29H34F3N4O4Si [M+H]+ 559.2532; found 559.2532. HPLC (silica, hexane/EtOAc = 70:30, 1 
mL/min, 254 nm): tR (8%) = 43.43 min, tR (92%) = 47.72 min. 
 
N-Trifluoroacetyl-(S)-leucyl-(R)-(2-methylallyl)-glycyl-(S)-prolinanilide (8a). According to the 
general procedure for palladium-catalyzed allylic alkylations of tripeptides 8a was obtained from 4 (91 
mg, 0.201 mmol) in 80% yield (81.6 mg, 0.160 mmol). Major diastereomer (88%): []D

20 = 91.4° (c = 
0.5, CHCl3). M.p. 7779 °C; 1H NMR (400 MHz, CDCl3): 8.77 (s, 1 H), 7.58 (d, J = 7.6 Hz, 2 H), 
7.31 (d, J = 7.6 Hz, 1 H), 7.26 (t, J = 7.6 Hz, 2 H), 7.06 (t, J = 7.6 Hz, 1 H), 6.96 (d, J = 6.0 Hz, 1 H), 
4.91 (s, 1 H), 4.82 (s, 1 H), 4.69 (dd, J = 8.4, 2.4 Hz, 1 H), 4.674.57 (m, 2 H), 3.97 (m, 1 H), 3.52 (m, 
1 H), 2.46 (m, 3 H), 2.132.01 (m, 3 H), 1.46 (s, 3 H), 1.581.51 (m, 3 H), 0.87 (d, J = 6.0 Hz, 3 H), 
0.84 (d, J = 6.0 Hz, 3 H). 13C NMR (100 MHz, CDCl3): 171.3, 171.1, 168.9, 157.0 (q, 2JC,F = 37.2 
Hz), 139.6, 137.9, 128.7, 124.2, 120.1, 115.6 (q, 1JC,F = 285.8 Hz), 115.3, 61.4, 52.0, 49.9, 47.4, 41.4, 
39.4, 28.7, 24.7, 24.4, 22.7, 21.9, 21.8. HRMS (CI) m/z calcd for C25H34F3N4O4 [M+H]+ 511.2532; 
found 511.2485. C25H33F3N4O4 (510.56) calcd C 58.81, H 6.51, N 10.97; found C 58.91, H 6.57, N 
10.67. Minor diastereomer (12%): []D

20 = 44.9° (c = 0.5, CHCl3). M.p. 9395 °C; 1H NMR (400 
MHz, CDCl3): 8.75 (s, 1 H), 8.40 (bs, 1 H), 7.537.47 (m, 3 H), 7.25 (d, J = 7.6 Hz, 2 H), 7.05 (t, J = 
7.6 Hz, 1 H), 5.034.95 (m, 2 H), 4.83 (dd, J = 8.4, 2.8 Hz, 1 H), 4.48 (s, 1 H), 4.38 (s, 1 H), 3.76 (m, 1 
H), 2.42 (dd, J = 14.0, 4.0 Hz, 1 H), 2.322.17 (m, 3 H), 2.132.01 (m, 3 H), 1.761.54 (m, 2 H), 1.59 
(s, 3 H), 1.44 (m, 1 H), 0.86 (d, J = 7.8 Hz, 3 H), 0.83 (d, J = 6.4 Hz, 3 H). 13C NMR (100 MHz, 
CDCl3): 171.3, 170.5, 169.4, 157.1 (q, 2JC,F = 37.2 Hz), 139.2, 138.1, 128.7, 123.9, 119.4, 115.8 (q, 
1JC,F = 285.9 Hz), 115.1, 60.7, 51.5, 49.1, 47.5, 42.4, 41.2, 28.7, 24.8, 24.5, 23.1, 21.9, 21.5. HRMS 
(CI) m/z calcd for C25H34F3N4O4 [M+H]+ 511.2532; found 511.2516. C25H33F3N4O4 (510.56) calcd C 
58.81, H 6.51, N 10.97, found: C 58.11, H 6.45, N 10.83. HPLC (Reprosil, hexane/isopropanol = 
90:10, 0.5 mL/min, 254 nm): tR (12%) = 37.05 min, tR (88%) = 42.00 min. 
 
N-Trifluoroacetyl-(S)-(4-methoxy)-phenylalanyl-(R)-(2-methylallyl)-glycyl-(S)-prolinanilide 
(10a). According to the general procedure for palladium-catalyzed allylic alkylations of tripeptides 10a 
was obtained from 6 (100 mg, 0.203 mmol) in 85% yield (99.2 mg, 0.173 mmol). Major diastereomer: 
[]D

20 = 49.5° (c = 0.5, CHCl3). M.p. 9394 °C. 1H NMR (400 MHz, CDCl3): 8.73 (s, 1 H), 7.56 (d, 
J = 7.6 Hz, 2 H), 7.25 (t, J = 7.6 Hz, 2 H), 7.20 (bs, 1 H), 7.06 (t, J = 7.6 Hz, 1 H), 7.03 (d, J = 8.4 Hz, 
2 H), 6.79 (d, J = 8.4 Hz, 2 H), 6.59 (bs, 1 H), 4.85 (s, 1 H), 4.76 (s, 1 H), 4.693.68 (m, 2 H), 4.54 (m, 
1 H), 3.983.94 (m, 1 H), 3.76 (s, 3 H), 3.51 (m, 1 H), 2.98 (d, J = 6.7 Hz, 2 H), 2.43 (m, 1 H), 2.35 
(dd, J = 14.0, 1.2 Hz, 1 H), 2.26 (dd, J = 14.0, 9.2 Hz, 1 H), 2.161.98 (m, 3 H), 1.72 (s, 3 H). 13C 
NMR (100 MHz, CDCl3): 171.1, 169.8, 168.9, 158.9, 139.4, 137.8, 130.2, 128.8, 12.6.9, 124.3, 
120.1, 115.5, 114.2, 61.4, 55.2, 54.5, 49.9, 47.4, 39.3, 37.5, 28.7, 24.4, 21.9. HRMS (CI) m/z calcd for 
C29H34F3N4O5 [M+H]+ 575.2481; found 575.2461. Minor diastereomer: []D

20 = 18.0° (c = 1.0, 
CHCl3). M.p. 9496 °C. 1H NMR (400 MHz, CDCl3): 8.73 (s, 1 H), 8.39 (bs, 1 H), 7.61 (d, J = 8.5 
Hz, 1 H), 7.45 (d, J = 7.6 Hz, 2 H), 7.25 (t, J = 7.6 Hz, 2 H), 7.06 (t, J = 7.6 Hz, 1 H), 6.49 (d, J = 7.2 
Hz, 2 H), 6.71 (d, J = 7.2 Hz, 2 H), 5.20 (ddd, J = 8.5, 8.4, 4.8 Hz, 1 H), ), 5.03 (m, 1 H), 4.67 (dd, J = 
7.8, 2.9 Hz, 1 H), 4.47 (s, 1 H), 4.37 (s, 1 H), 3.873.76 (m, 2 H), 3.73 (s, 3 H), 2.99 (dd, J = 13.6, 4.8 
Hz, 1 H), 2.84 (dd, J = 13.6, 8.4 Hz, 1 H), 2.49 (dd, J = 14.0, 7.6 Hz, 1 H), 2.342.08 (m, 5 H), 1.63 (s, 
3 H). 13C NMR (100 MHz, CDCl3): 171, 169.3, 169.2, 158.7, 156.9 (q, 2JC,F = 37.7 Hz), 139.0, 138.1, 
130.1, 128.8, 127.3, 124.0, 119.3, 115.9 (q, 1JC,F = 285.7 Hz), 115.4, 113.8, 60.8, 55.1, 54.1, 49.3, 47.6, 
41.1, 38.6, 28.7, 24.9, 21.9. HRMS (CI) m/z calcd for C29H34F3N4O5 [M+H]+ 575.2481; found 
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575.2464. HPLC (Reprosil, hexane/isopropanol = 90:10, 0.5 mL/min, 254 nm): tR (4%) = 72.44 min, tR 

(96%) = 83.31 min. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-glycyl-(S)-N-methyl-leucineanilide (11). []D

20 = 110.3° (c = 
1.0, CHCl3). M.p. 8688 °C. 1H NMR (400 MHz, CDCl3): 8.11 (s, 1 H), 7.46 (d, J = 7.6 Hz, 2 H), 
7.40 (d, J = 8.0 Hz, 1 H),7.307.12 (m, 8 H), 7.06 (t, J = 7.4 Hz, 1 H), 5.18 (dd, J = 8.8, 6.6 Hz, 1 H), 
4.94 (td, J = 8.0, 8.0 Hz, 1 H), 4.06 (d, J = 4.1 Hz, 2 H), 3.12 (m, 2 H), 2.96 (s, 3 H), 1.82 (ddd, J = 
14.6, 8.3, 6.6 Hz, 1 H), 1.70 (ddd, J = 14.2, 8.9, 5.6 Hz, 1 H), 1.571.42 (m, 1 H), 0.97 (d, J = 6.6 Hz, 3 
H), 0.91 (d, J = 6.5 Hz, 3 H). 13C NMR (100 MHz, CDCl3): 69.4, 169.1, 168.2, 155.9 (q, 2JC,F = 
38.1 Hz), 137.6, 135.2, 129.1, 129.0, 128.7, 127.4, 124.5, 119.8, 115.6 (q, 1JC,F = 287.5 Hz), 55.9, 54.4, 
41.7,  38.6, 36.6, 29.9, 25.0, 22.9, 22.0. HRMS (CI) m/z calcd for C26H31F3N4O4 [MPhNH2]

+ 
428.1797; found 428.1759. C26H31F3N4O4 (520.54) calcd C 59.99, H 6.00, N 10.76; found C 59.94, H 
6.02, N 10.50. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-glycyl-(R)-N-methyl-leucineanilide (12). []D

20 = 73.0° (c = 
1.0, CHCl3). M.p. 8688 °C. 1H NMR (400 MHz, CDCl3): 8.27 (s, 1 H), 7.517.43 (m, 3 H), 7.36 (t, 
J = 3.9 Hz, 1 H), 7.327.25 (m, 3 H), 7.207.01 (m, 5 H), 5.24 (dd, J = 8.6, 7.0 Hz, 1 H), 5.09 (dd, J = 
14.7, 7.1 Hz, 1 H), 4.24 (dd, J = 17.7, 5.0 Hz, 1 H), 4.01 (dd, J = 17.7, 3.7 Hz, 1 H), 3.183.02 (m, 2 
H), 3.05 (s, 3 H), 1.801.72 (m, 2 H), 1.511.41 (m, 1 H), 0.95 (d, J = 6.6 Hz, 3 H), 0.87 (d, J = 6.5 
Hz, 3 H). 13C NMR (100 MHz, CDCl3): 69.4, 169.2, 168.7, 156.7 (q, 2JC,F = 37.7 Hz), 137.7, 135.0, 
129.1, 128.9, 128.7, 127.4, 124.4, 119.8, 115.6 (q, 1JC,F = 287.3 Hz), 55.7, 54.4, 41.7, 39.1, 37.1, 30.1, 
25.0, 22.9, 21.8. HRMS (CI) m/z calcd for C26H31F3N4O4 [M+H]+ 521.2370; found 521.2388. 
C26H31F3N4O4 (520.54) calcd C 59.99, H 6.00, N 10.76; found C 59.79, H 6.18, N 10.34. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-glycyl-(S)-N-benzyl-leucineanilide (13). []D

20 = 95.4° (c = 
1.0, CHCl3). M.p. 8790 °C. 1H NMR (400 MHz, CDCl3): 8.33 (s, 1 H), 7.42 (d, J = 7.6 Hz, 2 H), 
7.367.20 (m, 11 H), 7.14 (d, J = 7.8 Hz, 2 H), 7.09 (t, J = 7.4 Hz, 1 H), 6.88 (t, J = 4.2 Hz, 1 H), 5.07 
(dd, J = 8.0, 6.2 Hz, 1 H), 4.81 (td, J = 7.0, 6.9 Hz, 1 H), 4.64 (s, 2 H), 3.96 (m, 2 H), 3.09 (d, J = 6.8 
Hz, 2 H), 1.97 (m, 1 H), 1.53 (m, 2 H), 0.89 (d, J = 6.5 Hz, 3 H), 0.87 (d, J = 6.4 Hz, 3 H). 13C NMR 
(100 MHz, CDCl3): 70.3, 169.2, 168.1, 156.8 (q, 2JC,F = 37.8 Hz), 137.5, 135.8, 135.2, 129.1, 129.1, 
128.9, 128.8, 127.9, 127.4, 126.0, 124.5, 119.9, 115.6 (q, 1JC,F = 287.8 Hz), 57.9, 54.5, 48.2, 42.0, 38.5, 
37.0, 25.2, 22.7, 22.3. HRMS (CI) m/z calcd for C32H35F3N4O4 [M+H]+ 597.2683; found 597.2668. 
C32H35F3N4O4 (596.64) calcd C 64.42, H 5.91, N 9.39; found C 64.50, H 5.87, N 9.30. 
 
N-Trifluoroacetyl-(S)-alanyl-glycyl-(S)-N-methylleucineanilide (14). []D

20 = 145.9° (c = 1.0, 
CHCl3). M.p. 7881 °C. 1H NMR (400 MHz, CDCl3): 8.27 (s, 1 H), 7.54 (d, J = 7.5 Hz, 1 H), 
7.517.46 (m, 3 H), 7.28 (m, 2 H), 7.09 (t, J = 7.4 Hz, 1 H), 5.24 (dd, J = 9.1, 6.5 Hz, 1 H), 4.81 (qd, J 
= 7.0, 7.0 Hz, 1 H), 4.22 (dd, J = 17.7, 5.3 Hz, 1 H), 4.05 (dd, J = 17.7, 3.4 Hz, 1 H), 3.01 (s, 3 H), 
1.851.70 (m, 2 H), 1.51 (m, 1 H), 1.46 (d, J = 7.0 Hz, 3 H), 0.96 (d, J = 6.6 Hz, 3 H), 0.91 (d, J = 6.5 
Hz, 3 H). 13C NMR (100 MHz, CDCl3): 173.1, 170.9, 168.4, 156.7 (q, 2JC,F = 37.9 Hz), 139.5, 128.8, 
124.3, 119.9, 115.6 (q, 1JC,F = 287.4 Hz), 56.0, 49.0, 40.5, 36.5, 31.1, 25.0, 23.2, 21.9, 18.9. HRMS 
(CI) m/z calcd for C20H27F3N4O4 [M+H]+ 445.1984; found 445.2058. C20H27F3N4O4 (444.45) calcd C 
54.05, H 6.12, N 12.61; found C 54.06, H 6.23, N 12.24. 
 
N-Trifluoroacetyl-(S)-valyl-glycyl-(S)-N-methylleucineanilide (15). []D

20 = 131.6° (c = 1.0, 
CHCl3). M.p. 8789 °C. 1H NMR (400 MHz, CDCl3): 8.28 (s, 1 H), 7.62 (dd, J=5.2, 2.9 Hz, 1 H), 
7.55-7.47 (m, 2 H), 7.39 (d, J=8.9 Hz, 1 H), 7.32 (d, J=7.5 Hz, 2 H), 7.11 (t, J=7.4, 1 H), 5.28 (dd, 
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J=9.0, 6.6 Hz, 1 H), 4.69 (dd, J=8.8, 6.7 Hz, 1 H), 4.36 (dd, J=17.8, 5.7 Hz, 1 H), 4.01 (dd, J=17.8, 
3.1 Hz, 1 H),  3.05 (s, 3 H), 2.16 (m, 1 H), 1.88-1.72 (m, 2 H), 1.54 (m, 1 H), 1.02-0.96 (m, 9 H), 0.94 
(d, J = 6.6 Hz, 3 H). 13C NMR (100 MHz, CDCl3): 69.8, 169.4, 168.6, 157.3 (q, 2JC,F = 37.5 Hz), 
137.6, 128.9, 124.4, 119.8, 115.8 (q, 1JC,F = 287.6 Hz), 58.4, 55.8, 41.6, 37.0, 31.6, 30.1, 25.0, 22.9, 
22.0, 19.0, 17.9. HRMS (CI) m/z calcd for C22H31F3N4O4 [M+H]+ 473.2297; found 473.2360. 
C22H31F3N4O4 (472.50) calcd C 55.92, H 6.61, N 11.86; found C 55.54, H 6.63, N 11.59. 
 
N-Trifluoroacetyl-(S)-phenylalanyl-(R)-(2-(tert-butyldimethylsilyloxy)methylallyl)-glycyl-(S)-N-
methylleucineanilide (16b). According to the general procedure for palladium-catalyzed allylic 
alkylations of tripeptides 16b was obtained from 11 (208 mg, 0.400 mmol) in 56% yield (157 mg, 
0.223 mmol). Major diastereomer (98%): []D

20 = 108.9° (c = 1.0, CHCl3). M.p. 6364 °C. 1H NMR 
(400 MHz, CDCl3): 8.27 (s, 1 H), 7.58 (d, J = 7.6 Hz, 2 H), 7.357.20 (m, 6 H), 7.15 (d, J = 6.1 Hz, 
2 H), 7.08 (t, J = 7.4 Hz, 1 H), 6.67 (d, J = 5.3 Hz, 1 H), 5.32 (dd, J=10.2, 5.3 Hz, 1 H), 5.06 (s, 1 H), 
4.87 (s, 1 H), 4.804.70 (m, 2 H), 4.14 (d, J = 13.1 Hz, 1 H), 4.04 (d, J = 13.2 Hz, 1 H), 3.12 (s, 1 H), 
3.10 (s, 1 H), 3.06 (s, 3 H), 2.51 (dd, J = 14.0, 5.0 Hz, 1 H), 2.25 (dd, J = 14.1, 9.7 Hz, 1 H), 1.93 (m, 1 
H), 1.67 (ddd, J = 14.6, 10.3, 4.6 Hz, 1 H), 1.44 (m, 1 H), 0.96 (d, J = 6.7 Hz, 3 H), 0.92 (s, 9 H), 0.90 
(d, J = 6.5 Hz, 3 H), 0.10 (s, 3 H), 0.10 (s, 3 H). 13C NMR (100 MHz, CDCl3): 172.8, 169.6, 168.4, 
156.6 (q, 2JC,F = 37.8 Hz), 142.7, 138.0, 135.1, 129.2, 128.8, 128.8, 127.5, 124.2, 119.9, 115.5 (q, 1JC,F 
= 287.7 Hz), 114.7, 65.9, 56.0, 54.2, 49.2, 38.3, 35.9, 34.6, 30.9, 25.8, 24.9, 23.3, 21.6, 18.4, 5.3. 
HRMS (CI) m/z calcd for C36H51F3N4O5Si [M+H]+ 705.3654; found: 705.3659. C36H51F3N4O5Si 
(704.89) calcd C 61.34, H 7.29, N 7.95; found C 61.25, H 7.35, N 7.78. HPLC (Reprosil, 
hexane/iPrOH = 9:1 to 7:3, 40 min, 1 mL/min, 252 nm): tR (3%) = 15.81 min, tR (97%) = 21.65 min. 
 
N-Trifluoroacetyl-(S)-alanyl-(R)-(2-methylallyl)-glycyl-(S)-N-methylleucineanilide (19). 
According to the general procedure for palladium-catalyzed allylic alkylations of tripeptides 19 was 
obtained from 14 (178 mg, 0.400 mmol) in 70% yield (152 mg, 0.265 mmol). Major diastereomer 
(91%): []D

20 = 145.8° (c = 1.0, CHCl3). M.p. 6364 °C. 1H NMR (400 MHz, CDCl3): 8.29 (s, 1 
H), 7.57 (d, J = 7.7 Hz, 2 H), 7.40 (m, 1 H), 7.29 (m, 2 H), 7.07 (t, J = 7.4 Hz, 1 H), 6.99 (d, J = 6.6 
Hz, 1 H), 5.29 (dd, J = 9.9, 5.6 Hz, 1 H), 4.97 (ddd, J = 9.1, 6.5, 5.5 Hz, 1 H), 4.92 (dd, J = 1.7, 1.2 
Hz, 1 H), 4.83 (s, 1 H), 4.66 (ddd, J = 12.5, 6.9, 6.9 Hz, 1 H), 3.13 (s, 3 H), 2.502.30 (m, 2 H), 1.90 
(m, 1 H), 1.81 (s, 3 H), 1.72 (ddd, J = 14.5, 10.0, 4.8 Hz, 1 H), 1.50 (m, 1 H), 1.44 (d, J = 6.9 Hz, 3 H), 
0.98 (d, J = 6.7 Hz, 3 H), 0.92 (d, J = 6.5 Hz, 3 H). 13C NMR (100 MHz, CDCl3): 173.2, 171.0, 
168.4, 156.7 (q, 2JC,F = 37.6 Hz), 139.5, 137.9, 128.8, 124.3, 119.9, 115.6 (q, 1JC,F = 287.6 Hz), 115.5, 
56.0, 49.0, 48.1, 40.5, 36.5, 31.1,  25.0, 23.2, 21.9, 21.7, 18.9. HRMS (CI) m/z calcd for C24H33F3N4O4 
[M+H]+ 499.2454; found: 499.2453. HPLC (Reprosil, hexane/iPrOH = 9:1 to 7:3, 40 min, 1 mL/min, 
252 nm): tR (11%) = 19.87 min, tR (89%) = 24.95 min. 
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NMR spectra of compound 1a 
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NMR spectra of compound 1b 
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NMR spectra of compound 2a (major diastereomer) 
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NMR spectra of compound 2a (minor diastereomer) 
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NMR spectra of compound 2b (major diastereomer) 
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NMR spectra of compound 2b (minor + major diastereomer) 
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NMR spectra of compound 3 
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NMR spectra of compound 4 
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NMR spectra of compound 5 
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NMR spectra of compound 6 
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NMR spectra of compound 7a (major diastereomer) 
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NMR spectra of compound 7a (minor diastereomer) 
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NMR spectra of compound 7b (major diastereomer) 
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NMR spectra of compound 7b (minor diastereomer) 
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NMR spectra of compound 7c 
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NMR spectra of compound 7d (major diastereomer) 
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NMR spectra of compound 7d (minor diastereomer) 
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NMR spectra of compound 7eb 
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NMR spectra of compound 7el (major product) 
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NMR spectra of compound 7el (minor product) 
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NMR spectra of compound 7fb 

 

 

 S30



NMR spectra of compound 7fl 
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NMR spectra of compound 7gb 
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NMR spectra of compound 7gl (major diastereomer) 
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NMR spectra of compound 7gl (minor diastereomer) 
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NMR spectra of compound 7hb 
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NMR spectra of compound 7hl (major diastereomer) 
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NMR spectra of compound 7hl (minor diastereomer) 
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NMR spectra of compound 8a (major diastereomer) 
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NMR spectra of compound 8a (minor diastereomer) 
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NMR spectra of compound 9a (major diastereomer) 
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NMR spectra of compound 9a (minor diastereomer) 
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NMR spectra of compound 10a (minor diastereomer) 
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NMR spectra of compound 11 
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NMR spectra of compound 12 
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NMR spectra of compound 13 
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NMR spectra of compound 14 
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NMR spectra of compound 15 
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NMR spectra of compound 16a 
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NMR spectra of compound 17 
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NMR spectra of compound 18 
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NMR spectra of compound 16b 
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NMR spectra of compound 19 
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NMR spectra of compound 20 
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HPLC chromatogram of crude compound 7a 
 

 
1: (S,S,S)-7a; 2: (S,R,S)-7a. 
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HPLC chromatogram of crude compound 7a (from allylation without Pd) 
 

 
1: (S,S,S)-7a; 2: (S,R,S)-7a. 

 S55



HPLC chromatogram of crude compound 7b 
 

 
1: (S,S,S)-7b; 2: (S,R,S)-7b. 
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HPLC chromatogram of crude compound 7c 
 

 
2: (S,R,S)-7c. 
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HPLC chromatogram of crude compound 7d 
 

 
1: (S,S,S)-7d; 2: (S,R,S)-7d. 
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HPLC chromatogram of crude compound 7e 
 

 
1: (S,R,S)-7eb 2: (S,S,S)-7el; 3: (S,R,S)-7el. 
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HPLC chromatogram of crude compound 7f 
 

 
1: (S,S,S)-7f; 2: (S,R,S)-7f. 

 S60



HPLC chromatogram of crude compound 7g 
 

 
1: (S,S,S)-7g; 2: (S,R,S)-7g. 
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HPLC chromatogram of crude compound 7h 
 

 
1: (S,S,S)-7hb; 2: (S,R,S)-7hb; 3: (S,S,S)-7hl, 4: (S,R,S)-7hl.
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HPLC chromatogram of crude compound 8a 
 

 
1: (S,S,S)-8a; 2: (S,R,S)-8a. 
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HPLC chromatogram of crude compound 8a (from allylation without Pd) 
 

 
1: (S,S,S)-8a; 2: (S,R,S)-8a. 
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HPLC chromatogram of crude compound 9a 
 

 
1: (S,S,S)-9a; 2: (S,R,S)-9a. 
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HPLC chromatogram of crude compound 9a (from allylation without Pd) 
 

 
1: (S,S,S)-9a; 2: (S,R,S)-9a. 
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HPLC chromatogram of crude compound 10a 
 

 
1: (S,S,S)-10a; 2: (S,R,S)-10a. 
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HPLC chromatogram of crude compound 10a (from allylation without Pd) 
 

 
1: (S,S,S)-10a; 2: (S,R,S)-10a. 
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Determination of configuration of 7a 
 

HPLC chromatogram of compound 7a (major diastereomer) after hydrogenation 
 

 
1: (S,R,S)-TFA-Phe-Leu-ProNHPh. 
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HPLC chromatogram of compound 7a (minor diastereomer) after hydrogenation 
 

 
 

1: (S,S,S)-TFA-Phe-Leu-ProNHPh. 
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HPLC chromatogram of authentic TFA-(S)-Phe-(S)-Leu-(S)-ProNHPh from standard peptide coupling 
 

 
1: (S,S,S)-TFA-Phe-Leu-ProNHPh. 
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HPLC chromatogram of compound 16a 
 

 
1: (S,S,S)-16a; 2: (S,R,S)-16a.  
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HPLC chromatogram of compound 17 
 

 
1: (S,S,S)-17; 2: (S,R,S)-17; 3: unreacted 12. 
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HPLC chromatogram of compound 18 
 

 
1/2: (S,S,S)-18; 3: (S,R,S)-18.  
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HPLC chromatogram of compound 16b 
 

 
1: (S,S,S)-16b; 2: (S,R,S)-16b.  
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HPLC chromatogram of crude compound 19 
 

 
1: (S,S,S)-19; 2: (S,R,S)-19; 3: unreacted 14. 
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HPLC chromatogram of compound 20 
 

 
4: (S,R,S)-20. 
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