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Analytical data of compounds 1-19

N-Trifluoroacetylglycyl-(S)-prolinanilide (1a). [0]p?° = —68.7° (c = 0.5, CHCIl3). M.p. 142—143 °C.
'H NMR (400 MHz, CDCl5): 6 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), 2.06-1.94 (m, 2
H). *C NMR (100 MHz, CDCls): & 168.7, 166.7, 157.2 (q, “Jcr = 37.4 Hz), 137.6, 128.8, 124.4, 119.9,
115.6 (g, *Jcr = 285.4 Hz), 61.2, 46.5, 41.8, 27.8, 24.7. HRMS (CI) m/z calcd for CysH17FsN3O3
[M+H]" 344.1222; found 344.1193. Cis5H16 F3N3O3 (343.31) caled C 52.48, H 4.70, N 12.24; found: C
52.83, H 4.90, N 12.01.

N-Benzyloxycarbonylglycyl-(S)-prolinanilide (1b). [a]o? = —147.3° (¢ = 1.0, CHCI3). M.p. 137-139
°C. 'H NMR (400 MHz, CDCls): 8 9.22 (bs, 1 H), 7.48 (d, J = 8.0 Hz, 2 H), 7.34-7.29 (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). **C NMR (100 MHz, CDCls): & 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 Cp1H24N304 [M+H]" 382.1767; found: 382.1790. C21H23N30, (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 1la (100 mg, 0.270 mmol)
and Mel (25 pL, 0.404 mmol) in 90% yield (87.0 mg, 0.243 mmol). Major diastereomer (57%): [a]p®
= -99.6° (¢ = 1.0, CHCls3). M.p. 197-198 °C.'H NMR (400 MHz, CDCls): & 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), 4.80-4.73 (m, 2 H),
3.69-3.58 (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); *C NMR (100 MHz, CDCls): §171.4, 168.1, 156.3 (q, *Jcr = 37.3 Hz), 137.8, 128.9, 124.3,
119.7, 115.6 (q, "Jcr = 285.7 Hz), 61.0, 47.4, 47.4, 26.8, 25.1, 17.9. HRMS (Cl) m/z calcd for
CisH10F3N303 [M+H]" 358.1379; found: 358.1334. Minor diastereomer (43%): [o]p?° = —42.5° (¢ =
0.5, CHCIs). M.p. 186-188 °C. *H NMR (400 MHz, CDCl5): & 8.83 (bs, 1 H), 7.54 (d, J = 7.6 Hz, 2
H), 741 (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), 4.76-4.71 (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). **C NMR (100 MHz, CDCls): § 171.0, 168.1, 156.6 (q, 2Jcr = 37.7 Hz),
137.8, 128.9, 124.3, 119.8, 115.6 (q, "Jcr = 285.7 Hz), 61.4, 48.0, 47.3, 27.6, 24.6, 17.1. HRMS (CI)
m/z calcd for CysH19F3N3O3 [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). [a]o®® = —71.6° (¢ = 1.0, CH3OH).
M.p. 239-240 °C. '*H NMR (400 MHz, CDCls): 8 7.49 (d, J = 7.6 Hz, 2 H), 7.28-7.20 (m, 6 H), 7.14
(d,J=8.0Hz,2H),7.06(t,J=7.6Hz,1H),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), 2.06-1.98 (m, 2 H).
B3C NMR (125 MHz, DMSO-ds, 353 K): & 169.8, 169.2, 166.5, 155.7 (q, Jcr = 36.4 Hz), 138.5,
136.9, 128.6, 128.1, 127.6, 125.9, 122.9, 119.3, 115.3 (q, "Jcr = 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 CosH2sF3N4O4 [M+H]" 491.1906; found 491.1840.
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N-Trifluoroacetyl-(S)-leucyl-glycyl-(S)-prolinanilide (4). [o]p® = —120.1° (c = 1.0, CHCI3). M.p.
103-105 °C. 'H NMR (400 MHz, CDCls): & 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), 3.66-3.62 (m, 1 H), 3.36 (m, 1 H), 2.30-2.14 (m, 2 H),
2.04-1.99 (m, 2 H), 1.66-1.56 (m, 2 H), 1.26 (m, 1 H), 0.87 (d, J = 6.0 Hz, 6 H). *C NMR (100 MHz,
CDCls): 8 171.4, 169.1, 168.3, 137.9, 128.8, 124.3, 119.7, 115.7 (q, "Jcr = 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 CpiHasFsN4O4 [M+H]" 457.2063;
found 457.2058.

N-Trifluoroacetyl-(S)-tert.-leucyl-glycyl-(S)-prolinanilide (5). [a]o? = —87.8° (¢ = 1.0, CHCls). M.p.
228-230 °C. 'H NMR (400 MHz, CDCls): & 8.87 (bs, 1 H), 7.49 (d, J = 8.0 Hz, 2 H), 7.48 (bs, 1 H),
7.27 (t, 3 =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), 455 (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), 2.04-1.94 (m, 2 H), 0.99 (s, 9 H). **C NMR (100 MHz, CDCl5): & 169.1,
168.8, 167.8, 157.2 (q, Jcr = 35.4 Hz), 137.9, 128.8, 124.2, 119.7, 115.8 (q, *Jcr = 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 CaHzsFsN4O4 [M+H]* 457.2063;
found 457.2056.

N-Trifluoroacetyl-(S)-(4-methoxy)-phenylalanyl-glycyl-(S)-prolinanilide (6). [a]o® = —41.5° (c
1.0, CH3OH). M.p. 253-255 °C. *H NMR (400 MHz, CD30D): & 7.55 (d, J = 8.4 Hz, 2 H), 7.29 (t, J
84Hz,2H),7.14(d,J=7.2Hz,2H),7.09(t,J=7.2Hz,1H),6.80(d,J=7.2Hz,2H),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), 3.70-3.58 (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), 2.13-2.02 (m, 3 H). *C NMR (100 MHz, CD;0D): &
172.8, 172.6, 169.5, 158.7 (q, 2Jcr = 37.0 Hz), 139.5, 131.3, 129.9, 129.8, 125.4, 121.5, 117.3 (q, “Jcr
= 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
CasH28F3N4Os [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% vyield (90.4 mg, 0.148 mmol). Major diastereomer (88%): [a]o™® =
~76.5° (¢ = 1.0, CHCls). M.p. 82-84 °C. 'H NMR (400 MHz, CDCls): & 8.61 (s, 1 H), 7.50 (d, J = 7.6
Hz, 2 H), 7.42-7.33 (m, 6 H), 7.24-7.20 (m, 5 H), 7.13 (m, 1 H), 7.08-7.02 (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), 1.96-1.77 (m, 3 H). **C NMR (100 MHz, CDCls): § 170.7,
169.7, 169.0, 156.6 (q, 2Jcr = 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, *Jcr = 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 Ca3Hz4F3N4O4 [M+H]" 607.2532; found 607.2562. Minor diastereomer
(12%): [o]p® = —28.7° (¢ = 1.0, CHCIl3). M.p. 100-102 °C. *H NMR (400 MHz, CDCls): & 8.88 (s, 1
H), 7.54 (d, J = 7.2 Hz, 2 H), 7.43 (bs, 1 H), 7.30-7.25 (m, 7 H), 7.21-7.20 (m, 3 H), 7.15-7.02 (m, 4
H), 4.94 (s, 1 H), 4.94 (s, 1 H), 4.89 (s, 1 H), 4.87-4.79 (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), 2.01-1.91 (m, 2 H).
3C NMR (100 MHz, CDCl5): § 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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(Cl) m/z caled for Ca3HssF3sN4Os [M+H]" 607.2532; found 607.2530. HPLC (silica, silica,
hexane/EtOAc = 50:50, 1 mL/min, 254 nm): tg (12%) = 6.49 min, tg (88%) = 10.29 min.

N-Trifluoroacetyl-(S)-phenylalanyl-(R)-[2(E)-hexenyl]-glycyl-(S)-prolinanilide (7e;). According to
the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7e, was obtained as
major regioisomer from 3 (200 mg, 0.409 mmol) in 65% vyield (152.1 mg, 0.266 mmol). Major
diastereomer (90%): [o]p®° = —72.9° (¢ = 0.5, CHCl3). M.p. 74-78 °C. 'H NMR (400 MHz, CDCls):
8874 (s,1H),753(,J=76Hz 2H),737(d,J=7.6Hz 1H),7.28-7.23 (m,5H), 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),
2.44-2.23 (m, 3 H), 2.13 (m, 1 H), 2.05-1.93 (m, 4 H), 1.39-1.30 (m, 2 H), 0.88 (t, J = 7.4 Hz, 3 H).
13C NMR (100 MHz, CDCls): 6 170.9, 169.4, 168.8, 156.6 (q, Jcr = 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, *Jcr = 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 CsoHssFsN4O4 [M+H]" 573.2689; found
573.2604. C3oH3sF3N4O4 (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%): [a]o® = —33.1° (c = 0.5, CHCI3). M.p. 80-83 °C. *H NMR (500 MHz,
CDCl3): 89.05 (s, 1 H), 7.48 (d, J = 7.5 Hz, 2 H), 7.46 (bs, 1 H), 7.30-7.26 (m, 5 H), 7.16 (dd, J = 8.0,
1.4 Hz,2H),7.06 (t, J=7.5Hz, 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), 4.79-4.75 (m, 2 H), 4.68 (m, 1 H), 3.68-3.62 (m, 2 H), 3.07 (d, J = 7.0 Hz, 2 H), 2.52 (m,
1 H), 243 (m, 1 H), 2.29 (m, 1 H), 2.20 (m, 1 H), 2.08 (m, 1 H), 1.94 (m, 1 H), 1.73-1.69 (m, 2 H),
1.15-1.08 (m, 2 H), 0.72 (t, J = 5.7 Hz, 3 H). *C 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 CsoHssFsNsO, [M+H]" 573.2689; found
573.2665. C3oHssF3N4O4 (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): tgr (10%) = 36.75 min, tg (90%) = 41.72
min.

N-Trifluoroacetyl-(S)-phenylalanyl-(R)-(1-propylallyl)-glycyl-(S)-prolinanilide (7ep). According to
the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7g, was obtained as
minor regioisomer from 3 (200 mg, 0.409 mmol) in 10% yield (23.3 mg, 0.041 mmol). [o]p® = —67.0°
(c = 0.5, CHCI3). M.p. 70-72 °C. *H NMR (400 MHz, CDCls): §8.79 (s, 1 H), 7.50 (d, J = 7.6 Hz, 2
H), 7.33-7.24 (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), 1.38-1.19 (m, 4 H), 0.85 (t, J = 6.8 Hz, 3 H). *C NMR
(100 MHz, CDCls): 6 170.8, 169.6, 168.7, 156.6 (q, 2Jcr = 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, *Jcr = 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 CsoHssFsN,O4 [M+H]" 573.2689; found 573.2594.
CaoH35F3N4O4 (572.62) caled 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 (7f)). Accor-
ding to the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7f; 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%): [a]o® = —72.0° (c = 1.0, CHCIs). 'H NMR (400 MHz, CDCls): §8.76 (s, 1 H),
7.51(d, J=7.6 Hz, 2 H), 7.31-7.03 (m, 15 H), 6.41 (d, J = 16.0 Hz, 1 H), 6.02 (m, 1 H), 4.82 (m, 1 H),
4.73-4.68 (m, 2 H), 3.84 (m, 1 H), 3.54 (m, 1 H), 3.04 (d, J = 6.8 Hz, 2 H), 2.56-2.42 (m, 2 H), 2.34
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(m, 1 H), 2.12 (m, 1 H), 1.96-1.86 (m, 2 H). *C NMR (100 MHz, CDCls): & 170.7, 169.4, 168.7,
156.6 (q, 2Jcr = 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, 1155 (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): *H NMR (400 MHz, CDCls): § 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), 3.72-3.65 (m, 2 H), 2.99-2.89 (m, 2 H).
3C NMR (100 MHz, CDCls): & 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 CasH34F3N4O4 [M+H]" 607.2532; found 607.2577. CaoHasFs 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): tg (8%) = 21.84 min, tg (92%) = 30.75 min.

N-Trifluoroacetyl-(S)-phenylalanyl-(R)-(1-phenylallyl)-glycyl-(S)-prolinanilide (7f,). According to
the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7f, was obtained from 3
(200 mg, 0.409 mmol) as the minor regioisomer in 3.5% yield (8.0 mg, 0.014 mmol). [a]o® = —20.0°
(c = 0.3, CHCIs3). M.p. 100-102 °C. *H NMR (500 MHz, CDCl3): & 9.15 (s, 1 H), 7.49 (d, J = 7.5 Hz, 2
H), 7.34-7.29 (m, 6 H), 7.20 (dd, J = 8.0, 1.5 Hz, 2 H), 7.12 (t, J = 7.5 Hz, 1 H), 7.05-7.03 (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), 4.70-4.67 (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), 1.87-1.67 (m, 4 H). **C NMR (125 MHz, CDCly):
5 170.9, 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
Ca3Ha4F3N404 [M+H]" 607.2532; found 607.2533.

N-Trifluoroacetyl-(S)-phenylalanyl-(R)-[(4-tert.-butyldimethylsilyloxy)-2(E)-butenyl]-glycyl-(S)-
prolinanilide (7g;). According to the general procedure for palladium-catalyzed allylic alkylations of
tripeptides 7g; was obtained as major regioisomer from 3 (200 mg, 0.409 mmol) in 65% yield (179 mg,
0.266 mmol). Major diastereomer (97%): [o]o?° = —70.0° (c = 0.5, CHCl3). M.p. 67-68 °C. 'H NMR
(400 MHz, CDCl3): 6 8.76 (s, 1 H), 7.51 (d, J = 7.6 Hz, 2 H), 7.31-7.23 (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), 4.12-4.04 (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), 2.37-2.27 (m, 2 H), 2.11 (m, 1 H), 2.01-1.91 (m, 2 H), 0.89 (s, 9 H), 0.06 (s, 3 H), 0.05 (s, 3 H).
3C NMR (100 MHz, CDCls): 6 170.8, 169.3, 168.7, 156.6 (q, 2Jcr = 37.5 Hz), 137.8, 135.2, 134.6,
129.2, 128.8, 127.5, 124.2, 122.7, 119.9, 115.5 (q, "Jcr = 285.8 Hz), 62.9, 61.2, 54.4, 51.5, 47.4, 38.6,
34.6, 284, 258, 24.4, 183, -5.3. HRMS (C') m/z calcd for C30H36F3N405Si [M—C4Hg]+ 6172407,
found 617.2382. C34H4sF3N4OsSi (674.83) caled C 60.51, H 6.72, N 8.30; found C 60.37, H 6.64, N
8.62. Minor diastereomer (3%): [a]o®® = —18.0° (c = 0.3, CHCI3). *H NMR (400 MHz, CDCls): & 9.03
(s, 1 H), 7.48 (dd, J = 8.4, 1.2 Hz, 2 H), 7.31-7.27 (m, 5 H), 7.17 (dd, J = 7.6, 1.6 Hz, 2 H), 7.12—7.06
(m, 2 H), 6.48 (d, J = 6.4 Hz, 1 H), 5.47-5.45 (m, 2 H), 4.75 (dd, J = 8.0, 2.2 Hz, 1 H), 4.74-4.66 (m, 2
H), 3.83-3.81 (m, 2 H), 3.67-3.60 (m, 2 H), 3.10-3.08 (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). *C NMR (100 MHz,
CDCls): 6 171.1, 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 (Cl) m/z calcd for
Ca3Ha4F3N4O4 [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 (7gy). According to the general procedure for palladium-catalyzed allylic alkylations of
tripeptides 7g; was obtained as minor regioisomer from 3 (200 mg, 0.409 mmol) in 5% yield (13.8 mg,
0.020 mmol). [o]p? = -59.4° (c = 0.5, CHCl3). M.p. 85-87 °C. *H NMR (500 MHz, CDCls): & 8.81 (s,
1 H), 7.55 (d, J = 7.5 Hz, 2 H), 7.34-7.24 (m, 6 H), 7.20 (d, J = 5.0 Hz, 1 H), 7.15 (dd, J = 7.6, 1.5 Hz,
2H),7.06(t J=75Hz, 1H),7.01(,J=7.0Hz 1H),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), 2.47-2.44 (m, 2 H), 2.09-2.13 (m, 3 H), 0.93 (s, 9
H), 0.10 (s, 3 H), 0.08 (s, 3 H). **C NMR (125 MHz, CDCls): § 170.1, 169.7, 168.9, 156.4 (q, 2Jcr =
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, 385, 29.6, 28.8, 25.8, 24.3, 5.4, -5.,5. HRMS (CI) m/z calcd for CzoH3sF3N4OsSi
[M—C4Ho]" 617.2407; found 617.2380.

N-Trifluoroacetyl-(S)-phenylalanyl-(R)-(3-methyl-2-butenyl)-glycyl-(S)-prolinanilide (7hy).
According to the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7h; was
obtained as minor regioisomer from 3 (150 mg, 0.306 mmol) in 24% vyield (41.0 mg, 0.073 mmol).
Major diastereomer (92%): [a]o®® = —69.3° (c = 1.0, CHCI3). M.p. 72-74 °C. *H NMR (400 MHz,
CDCl3): 68.76 (s, 1 H), 7.53 (dd, J =8.4, 1.2 Hz, 2 H), 7.33 (d, J = 7.6 Hz, 1 H), 7.27-7.23 (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), 3.11-3.01 (m, 2
H), 2.43 (m, 1 H), 2.36-2.23 (m, 2 H), 2.10 (m, 1 H), 2.02-1.94 (m, 2 H), 1.69 (s, 3 H), 1.58 (s, 3 H).
3C NMR (100 MHz, CDCls): 6 171.2, 169.5, 168.8, 156.7 (q, “Jcr = 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 CyoHssFsN4O, [M+H]" 559.2532; found
559.2537. Minor diastereomer (8%): [a]p?° = —22.1° (¢ = 0.5, CHCIl3). M.p. 93-95 °C. *H NMR (400
MHz, CDCls): § 8.81 (s, 1 H), 8.01 (bs, 1 H), 7.49-7.46 (m, 3 H), 7.27-7.19 (m, 5 H), 7.06—-7.02 (m, 3
H), 5.14 (m, 1 H), 4.98 (m, 1 H), 4.88 (m, 1 H), 4.69 (m, 1 H), 3.77-3.74 (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), 2.31-2.25 (m, 2 H), 2.10-2.00 (m, 2 H), 1.44 (s, 3 H), 1.36 (s, 3 H). **C NMR
(100 MHz, CDCls): 8 171.2, 169.0, 156.9 (q, 2Jcr = 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, “Jcr = 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 CagH34F3sN4O4 [M+H]" 559.2532; found 559.2599. CagH33F3N4O4
(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): tg (8%) = 27.13 min, tg (92%) = 28.55 min.

N-Trifluoroacetyl-(S)-phenylalanyl-(R)-(1,1-dimethylallyl)-glycyl-(S)-prolinanilide (7h,). Accor-
ding to the general procedure for palladium-catalyzed allylic alkylations of tripeptides 7h, was
obtained as major regioisomer from 3 (150 mg, 0.306 mmol) in 30% yield (51.1 mg, 0.091 mmol).
[0]p® = —83.4° (c = 1.0, CHCI3). Major diastereomer (92%): *H NMR (400 MHz, CDCls): § 9.07 (s, 1
H), 7.54 (dd, J = 7.6, 1.2 Hz, 2 H), 7.33-7.23 (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), 4.74-4.69 (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), 2.16-1.93 (m, 3
H), 1.05 (s, 3 H), 0.95 (s, 3 H). *C NMR (100 MHz, CDCl5): & 170.0, 169.9, 168.9, 156.6 (q, Jcf =
37.3 Hz), 142.3, 137.8, 135.3, 129.0, 128.9, 128.7, 127.5, 124.3, 120.1, 115.3 (q, “Jcr = 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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'H NMR (400 MHz, CDCls): 8 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), 4.86—4.80 (m, 2 H), 4.31 (d, J = 8.0 Hz, 1 H), 3.57 (m, 1 H). *C NMR
(100 MHz, CDCls): 6 142.4,129.2, 128.6, 127.4, 124.1, 119.6, 114.5, 61.0, 56.7. HRMS (CI) m/z calcd
for CaoH34F3N404Si [M+H]" 559.2532; found 559.2532. HPLC (silica, hexane/EtOAc = 70:30, 1
mL/min, 254 nm): tg (8%) = 43.43 min, tg (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% vyield (81.6 mg, 0.160 mmol). Major diastereomer (88%): [a]o® = -91.4° (c =
0.5, CHCIl3). M.p. 77-79 °C; *H 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),
491 (s, 1 H),4.82(s,1H),4.69 (dd, J=8.4, 2.4 Hz, 1 H), 4.67-4.57 (m, 2 H), 3.97 (m, 1 H), 3.52 (m,
1 H), 2.46 (m, 3 H), 2.13-2.01 (m, 3 H), 1.46 (s, 3 H), 1.58-1.51 (m, 3 H), 0.87 (d, J = 6.0 Hz, 3 H),
0.84 (d, J = 6.0 Hz, 3 H). *C NMR (100 MHz, CDCls): 8 171.3, 171.1, 168.9, 157.0 (q, 2Jcr = 37.2
Hz), 139.6, 137.9, 128.7, 124.2, 120.1, 115.6 (g, *Jcr = 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 CasHasFsN4sO4 [M+H]" 511.2532;
found 511.2485. CysH33F3N4O4 (510.56) caled C 58.81, H 6.51, N 10.97; found C 58.91, H 6.57, N
10.67. Minor diastereomer (12%): [o]p®° = —44.9° (c = 0.5, CHCI3). M.p. 93-95 °C; 'H NMR (400
MHz, CDCls): 8 8.75 (s, 1 H), 8.40 (bs, 1 H), 7.53—7.47 (m, 3 H), 7.25 (d, J = 7.6 Hz, 2 H), 7.05 (t, J =
7.6 Hz, 1 H), 5.03-4.95 (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), 2.32-2.17 (m, 3 H), 2.13-2.01 (m, 3 H), 1.76—1.54 (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). *C NMR (100 MHz,
CDCls): 8 171.3, 170.5, 169.4, 157.1 (q, *Jcr = 37.2 Hz), 139.2, 138.1, 128.7, 123.9, 119.4, 115.8 (q,
YJcr = 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
(C|) m/z calcd for C25H34F3N4O4 [|\/|‘|'H]Jr 511.2532; found 511.2516. C25H33F3N404 (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): tg (12%) = 37.05 min, tg (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:
[0]p® = —49.5° (c = 0.5, CHCl3). M.p. 93-94 °C. *H NMR (400 MHz, CDCls): & 8.73 (s, 1 H), 7.56 (d,
J=7.6Hz,2H),7.25(, 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), 4.69-3.68 (m, 2 H), 4.54 (m,
1 H), 3.98-3.94 (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), 2.16-1.98 (m, 3 H), 1.72 (s, 3 H). *C
NMR (100 MHz, CDCl3): 6 171.1, 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
CagH3sF3N4Os [M+H]* 575.2481; found 575.2461. Minor diastereomer: [a]p®® = —18.0° (¢ = 1.0,
CHCI3). M.p. 94-96 °C. 'H NMR (400 MHz, CDCl3): 8 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), 3.87-3.76 (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), 2.34-2.08 (m, 5 H), 1.63 (s,
3 H). ®C NMR (100 MHz, CDCls): & 171, 169.3, 169.2, 158.7, 156.9 (q, Jcr = 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 CyHz4F3N4Os [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). [o]p®® = —110.3° (c =
1.0, CHCI3). M.p. 86-88 °C. 'H NMR (400 MHz, CDCls): 8 8.11 (s, 1 H), 7.46 (d, J = 7.6 Hz, 2 H),
7.40 (d, J = 8.0 Hz, 1 H),7.30-7.12 (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), 1.57-1.42 (m, 1 H), 0.97 (d, J = 6.6 Hz, 3
H), 0.91 (d, J = 6.5 Hz, 3 H). *C NMR (100 MHz, CDCls): & 169.4, 169.1, 168.2, 155.9 (q, “Jcr =
38.1 Hz), 137.6, 135.2, 129.1, 129.0, 128.7, 127.4, 124.5, 119.8, 115.6 (q, “Jcr = 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 CpsH3iF3sNsO, [M—PhNH,]*
428.1797; found 428.1759. CyH31F3N4O4 (520.54) caled 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). [a]o®® = +73.0° (c =
1.0, CHCIs). M.p. 86-88 °C. *H NMR (400 MHz, CDCls): & 8.27 (s, 1 H), 7.51-7.43 (m, 3 H), 7.36 (t,
J=3.9Hz, 1H),7.32-7.25 (m, 3 H), 7.20-7.01 (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), 3.18-3.02 (m, 2
H), 3.05 (s, 3 H), 1.80-1.72 (m, 2 H), 1.51-1.41 (m, 1 H), 0.95 (d, J = 6.6 Hz, 3 H), 0.87 (d, J = 6.5
Hz, 3 H). *C NMR (100 MHz, CDCls): & 169.4, 169.2, 168.7, 156.7 (q, 2Jcr = 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 CasHsiFsNsO4 [M+H]" 521.2370; found 521.2388.
Ca6H31F3N4O4 (520.54) caled 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). [a]o®® = —95.4° (c =
1.0, CHCls). M.p. 87-90 °C. *H NMR (400 MHz, CDCly): 5 8.33 (s, 1 H), 7.42 (d, J = 7.6 Hz, 2 H),
7.36-7.20 (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). °C NMR
(100 MHz, CDCl3): 6 170.3, 169.2, 168.1, 156.8 (q, ZJQF = 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, 1JCJ: = 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 CaHssF3sN4,O4 [M+H]" 597.2683; found 597.2668.
Cs2H35F3N4O4 (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). [a]o®® = —145.9° (c = 1.0,
CHCIl3). M.p. 78-81 °C. 'H NMR (400 MHz, CDCls): §8.27 (s, 1 H), 7.54 (d, J = 7.5 Hz, 1 H),
7.51-7.46 (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),
1.85-1.70 (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). *C NMR (100 MHz, CDCls): § 173.1, 170.9, 168.4, 156.7 (q, 2Jcr = 37.9 Hz), 139.5, 128.8,
124.3, 119.9, 115.6 (q, “Jcr = 287.4 Hz), 56.0, 49.0, 40.5, 36.5, 31.1, 25.0, 23.2, 21.9, 18.9. HRMS
(C1) m/z calcd for CaoH27F3N4O4 [M+H]" 445.1984; found 445.2058. CyoH27F3N4O4 (444.45) caled 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). [a]o®® = -131.6° (c = 1.0,
CHCI3). M.p. 87-89 °C. *H NMR (400 MHz, CDCl5): & 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,

S8



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). *C NMR (100 MHz, CDCls): & 169.8, 169.4, 168.6, 157.3 (q, 2Jcr = 37.5 Hz),
137.6, 128.9, 124.4, 119.8, 115.8 (q, "Jcr = 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 (Cl) m/z calcd for CyHsiFsN4O4 [M+H]" 473.2297; found 473.2360.
CaoH31F3N4O4 (472.50) caled 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% vyield (157 mg,
0.223 mmol). Major diastereomer (98%): [a]o®® = —108.9° (¢ = 1.0, CHCls). M.p. 63-64 °C. *H NMR
(400 MHz, CDCls): & 8.27 (s, 1 H), 7.58 (d, J = 7.6 Hz, 2 H), 7.35-7.20 (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), 4.80-4.70 (m, 2 H), 4.14 (d, J = 13.1 Hz, 1 H), 4.04 (d, J = 13.2 Hz, 1 H), 3.12 (5, 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). **C NMR (100 MHz, CDCl;): & 172.8, 169.6, 168.4,
156.6 (g, “Jcr = 37.8 Hz), 142.7, 138.0, 135.1, 129.2, 128.8, 128.8, 127.5, 124.2, 119.9, 115.5 (q, *Jcr
= 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 CsgHsiFsN4OsSi [M+H]" 705.3654; found: 705.3659. CszgHs1F3N4OsSi
(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): tg (3%) = 15.81 min, tg (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%): [a]o®® = —145.8° (c = 1.0, CHCl5). M.p. 63—-64 °C. *H NMR (400 MHz, CDCls): §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), 492 (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), 2.50-2.30 (m, 2 H), 1.90
(m, 1 H), 1.81 (s, 3H), 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). **C NMR (100 MHz, CDCls): §173.2, 171.0,
168.4, 156.7 (q, 2Jcr = 37.6 Hz), 139.5, 137.9, 128.8, 124.3, 119.9, 115.6 (q, "Jcr = 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 Cp4H33F3N4O4
[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, tg (89%) = 24.95 min.
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NMR spectra of compound la
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NMR spectra of compound 1b
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NMR spectra of compound 2a (major diastereomer)
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CONHFPh

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 7¢
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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 7ey,
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NMR spectra of compound 7e; (major product)
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NMR spectra of compound 7e; (minor product)
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NMR spectra of compound 7f,
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NMR spectra of compound 7f;
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NMR spectra of compound 7g; (major diastereomer)
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NMR spectra of compound 7g, (minor diastereomer)
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NMR spectra of compound 7hy
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NMR spectra of compound 7h; (major diastereomer)
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NMR spectra of compound 7h; (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 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
Sample Name: sd-345-cr 1 Vial Type: UNK
Injection from this wial: 1 of 1 Volume: 10,0 ul

Sample Description: silica HEX:EA 50:50 1ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Absorbance (AT)
[=]
o
o
|

\
0,02-% i |
0,00 :_,"LWM[ -

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
0 5 10 15 20 25 30

Retention Time (min)

Acguisition Method: swarup,silica 50:50,100 minlml

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solvent A:

Solvent B: Hexan
Solvent C: EE Solwvent D:

Method Description: silicagel, Hexan/EE 50:50, 1,000 mL/min 30 min

Chrom Type: Fixed WL Chromatogram, 254 nm

Peak Quantitation: ARER
Calculation Method: RARER%

No. RT Area Area %
1 5,47 225859 7,945

2 13,51 2618211 92,055
2844170 100,000

1: (§,5,9)-7a; 2: (S§,R,S)-7a.

S54



HPLC chromatogram of crude compound 7a (from allylation without Pd)
Sample Name: sd-344-cr 7 Vial Type: UNK
Injection from this wvial: 1 of 1 Volume: 10,0 ul
Sample Descripticn: silica HEX:ER 50:50
Chrom Type: Fixed WL Chromatogram, 254 nm

0,30

0,25

Ahaorbance (A)
9,18

———

- L_,)'i | K

0 2 4 & 8 10 1z 14 16 18 20

Retention Time (min)

Acquisition Method: swarup, silica hex:ea 50:50

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solvent A: Solwvent B: Hexan
Solvent C: EE Solvent D:

Method Description: silicagel, Hexan/EE 50:50, 1,000 mL/min

Chrom Type: Fixed WL Chreomatogram, 254 nm

Peak Quantitation: ARER
Calculation Method: RRER%

No. RT Area Area %
1 9,39 3106849 58,929

2 13,47 2165355 41,071
272204 100,000

1: (S§,5,9)-7a; 2: (S§,R,S)-7a.
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HPLC chromatogram of crude compound 7b

Sample Name: sd-408-cr 2 Vial Type: UNK
Injection from this wvial: 1 of 1 Volume: 10,0 ul
Sample Description: silica hex:ea 50:50

Chrom Type: Fixed WL Chromatogram, 254 nm

=

~

wn
I

Ahaorbance (Al

— =

mu-E________me‘xm__%___,_wgf\\»_ . f—mn”j
R R L L R R LR N L LR L L L

0 2 4 3 8 10 12 14

Retention Time (min)

Acquisition Method: swarup , silica 50:50 15 min

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solvent A: Solwvent B: Hexan
Soclvent C: EE Solwvent D:

Method Description: silicagel, Hexan/EE 50:50, 1,000 mL/min 15 min

Chrom Type: Fixed WL Chromatogram, 254 nm

Peak Quantitation: ARERA
Calculation Method: AREL%

No. RT Area Area %
1 6,49 311182348 12,032

2 10,29 227798377 87,968
25916615 100,000

1: (S,5,9)-70; 2: (S,R,S)-7h.
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HPLC chromatogram of crude compound 7¢
Sample MName: sd-350-cr 1 Vial Type: UNK
Injection from this wial: 1 of 1 Volume: 10,0 ul
Sample Description: silicage HEX:EAR 70:30 1ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Abaorbance (AU)

IIIIIIIII|IIII|IIII|IIII|IIII|IIII IIII|IIIIIIIII|IIII|IIII|IIIIIIIII|IIIIIIIII|IIII|IIII|IIII|IIII|
[i] 2 4 ] 8 10 12 14 16 18 20
Retention Time (min)

Acquisition Method: swarup,silicahex:ea 70:30 180m

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solwvent A:

Solvent EB: Hexan
Sclvent C: EE Solvent D:

Method Description: silicagel, Hexan/EE 70:30, 1,000 mL/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Peak Quantitaticon: ARERA
Calculation Method: RREA%

No. RT Area Area %
1 7,09 75384 2,932
2 10,16 2495945 97,068
2571329 100,000

2: (S,R,S)-7c.
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HPLC chromatogram of crude compound 7d
Sample Name: sd-351-cr 1 Vial Type: UNK
Injection from this vial: 1 of 1 Volume: 10,0 ul

Sample Description: silicage HEX:EA 50:50 1ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Abhasrbance (AU)

0,02

- [\\’*_*,/
0,00 W’\’\JTL N
IllllllllllllllIIIIIIIIII|I|I|I|IIIIIIIIIIIIIIIII'II|I|I|I|IIIIIIIIIII|I|I|I|IIIIIIIIIII|I|I|I|I|I|IIIIIII|
5 10 15 55 60

Retention Time (mimn)

Acquisition Method: swarup,silica 50:50,100 minlml

Column Type: RP-18 Develcped by: Rudi
Pump A Type: L-7100
Solwvent A:

Solvent B: Hexan
Solvent C: EE Solwvent D:

Method Description: silicagel, Hexan/EE 50:50, 1,000 mL/min 100 min

Chrom Type: Fixed WL Chromatogram, 254 nm

Peak Quantitaticon: ARER
Calculation Method: ARER%

No. RT Area Area %
1 26,85 701592 18,825

2 47,20 3025276 81,175
3726868 100,000

1:(S,5,9)-7d:; 2: (S,R,S)-7d.
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HPLC chromatogram of crude compound 7e

Sample Name: sd-348-cr 1 Vial Type: UNK
Injection from this wial: 1 of 1 Volume: 10,0 ul
Sample Description: silica HEX:EA 50:50 1ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

E i
i

(AT)
1

9z

|
— 5,

0,06 — |

Abaorbance

E ‘ |
0,04 ]
E ﬂ | lI l| 1|
_é J r | M

0,00 — 'bhkq“—*~9-\hqj{ ——
L B L B B L L B B B L B L L B L B B B B B B |
0 5 10 15 20 25 30

Retention Time (mim)

Acquisition Method: swarup,silica 50:50,100 minlml

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solvent A:

Solwvent B: Hexan
Solvent C: EE Solwvent D:

Method Description: silicagel, Hexan/EE 50:50, 1,000 mL/min 100 min

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: ARER
Calculation Method: AREL%

No. RT Area Area %
1 5,92 946941 11,117

2 8,03 279257 3,278

3 8,65 1180023 37,332

4 75,24 4111537 48,273
§518158 100,000

1: (S,R,S)-7ep 2: (S,S,5)-7¢y; 3: (S,R,S)-7e,.
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HPLC chromatogram of crude compound 7f

Sample Name: sd-346-cr 5
Injection from this wvial:

1 of 1

Vial Type: UNK
Volume:

Sample Description: repro HEX:IPA 90:10 2,0 ml/min

Chrom Type: Fixed WL Chromatogram,
0,10
0,08
=)
= 0,06
@
o
3
4 0,04
Le]
q -
2 z
0,02 ;
0,00 I N I;/r\\\%_.l
|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|
0 5 10 15 20 25 40
Retention Time (min)
Acquisition Method: swarup-repro9010 2mL/min
Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solvent A: Solvent B:
Solvent C: EE Solwvent D:
Method Description: reprosil, Hexan/IPA 90:10, 2,0 mL/min
Chrom Type: Fixed WL Chromatogram,
Peak Quantitation: AREA
Calculation Method: AREAS
No. RT Area Area %
1 16,986 o 0,000
2 21,84 784412 8,226
3 30,75 8751748 91,774
9536160 100,000

1: (§,S,5)-7f; 2: (S§,R,S)-7f.
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HPLC chromatogram of crude compound 7g
Sample Name: sd-352-cr 1 Vial Type: UNK
Injection from this vial: 1 of 1 Volume: 10,0 ul

Sample Description: silicage HEX:ER 60:40 1ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Abaorbance (AT)

0,00

0 20 40 60 80 100 1z0 140

Retention Time (min)

Acquisition Method: swarup , silica 60:40 150 min

Column Type: RP-18 Develcoped by: Rudi
Pump A Type: L-7100
Solwvent A:

Solvent B: Hexan
Sclvent C: EE Solwvent D:

Method Description: silicagel, Hexan/EE 60:40, 1,000 mL/min 150 min

Chrom Type: Fixed WL Chromatogram, 254 nm

Peak Quantitation: AREA
Calculation Method: ARERL%

No. RT Area Area %
1 7,39 0 0,000

2 14,09 16042 2,572

3 16,72 13654486 97,428
1401528 100,000

1: (§,5,5)-7g; 2: (S,R,S)-7g.
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HPLC chromatogram of crude compound 7h
Sample Name: sd-355-cr 1 Vial Type: UNK
Injection from this wial: 1 of 1 Volume: 10,0 ul

Sample Description: silicage HEX:ER 70:30 1ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Abhasorbance (AU)
=
=
[+=]
Lol
b= 3=

[=] (=]
" .
o o
[=] [ %]
Lol
t
|

41. 43

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
15 20 25 30 35 40 45 50 55 60

Retention Time (min)

Acquisition Method: swarup, silica hex:ea 70:30

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Sclwvent A:

Solvent B: Hexan
Solvent C: EE Solwvent D:
Method Description: silicagel, Hexan/EE 70:30, 1,000 mL/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Peak Quantitation: ARERL
Calculation Method: RAREA%

No. RT Area Area %
1 27,13 201693 4,255

2 28,55 24833689 52,388

3 43,43 172975 3,649

4 47,72 1882284 39,708
4740321 100,000

1: (S,5,9)-7hs; 2: (S,R,S)-7hy; 3: (S,S,5)-7hy, 4: (S,R,S)-7h.
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HPLC chromatogram of crude compound 8a
Sample Name: sd-388-cr 2 Vial Type: UNK
Injection from this wvial: 1 of 1 Volume: 10,0 ul
Sample Description: reprosilhex:ipa%90:10 0,5ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Absorbance (AU)

=

£

35

(=]
AARAAARAAAARRARANRARANRARAANANAANANAANANA|

0 5 10 15 z0 25 30 35 40 45 50

Retention Time (mim)

Acquisition Method: swarup-repro20l10

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solvent A:

Solvent B: Hexan
Sclvent C: EE Sclwvent D: IPA
Method Description: reprosil, Hexan/IPA S0:10, 0,500 mL/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Peak Quantitation: ARER
Calculation Method: ARER%

No. RT Area Area %
1 17,05 31184857 11,864

2 42,00 23660384 88,136
26845241 100,000

1: (§,5,5)-8a; 2: (S,R,S)-8a.
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HPLC chromatogram of crude compound 8a (from allylation without Pd)
Sample Name: sd-3283% cr &5 Vial Type: UNK
Injection from this vial: 1 of 1 Volume: 10,0 ul

Sample Description: reprosilhex:ipaS0:10 0,5ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

(ATT)
o
b
n

Abaorbance

[=]
K
[3%]
[=]
AR AR AR AR RN AN AAA R A ARAAA ARARA AAARA

I %

0 5 10 15 20 25 30 L 40 45 50 55 el

Retention Time (min)

Acquisition Method: swarup-repro9010

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solvent A:

Solvent B: Hexan
Sclvent C: EE Sclvent D: IPA
Method Description: reprosil, Hexan/IPA S0:10, 0,500 mL/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Peak Quantitation: ARERL
Calculation Method: ARER%

No. RT Area Area %
1 36,41 12639211 61,511

2 41,83 7908764 38,489
20547975 100,000

1: (S,5,9)-8a; 2: (S,R,9)-8a.
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HPLC chromatogram of crude compound 9a
Sample Name: sd-385-cr 1 Vial Type: UNK
Injection from this wial: 1 of 1 Volume: 10,0 ul
Sample Description: silicage HEX:EA 50:50 1ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Abaorbance (AT)
[=]
s
E— T |

—_—

- |
0,0 A —

0 2 4 & 8 10 12 14

Retention Time (min)

Beguisition Method: swarup,silica 50:50,100 minlml

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solvent A:

Solvent EB: Hexan
Solwvent C: EE Solvent D:

Method Descripticon: silicagel, Hexan/EE 50:50, 1,000 mL/min 100 min

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitaticon: AREA
Calculation Method: RRELS%

No. RT Area Area %
1 7,77 258957 3,923

2 8,61 6341757 96,077
6600714 100,000

1: (S,5,9)-92; 2: (S,R,9)-9a.
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HPLC chromatogram of crude compound 9a (from allylation without Pd)
Sample Name: sd-386-cr 1 Vial Type: UNK

Injection from this vial: 1 of 1 Volume: 10,0 ul
Sample Description: silicage HEX:EA 50:50 1ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Mbaorbance (AU)

g,ﬂg_é___,“w‘__4_Jkﬁm__,__________,_,h_____ﬂ__J___Bfl k\xh_h_J

0 2 4 & 8 10 12 14

Retention Time (min)

Acquisition Method: swarup,silica 50:50,100 minlml

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solvent A

Solvent B: Hexan
Solwvent C: EE Solvent D:

Method Description: silicagel, Hexan/EE 50:50, 1,000 mL/min 100 min

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: ARER
Calculation Method: AREA%

No. RT Area Area %
1 7,69 1656552 62,524

2 8,64 992914 37,476
2649466 100,000

1: (S,5,9)-92; 2: (S,R,9)-9a.
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HPLC chromatogram of crude compound 10a
Sample Name: sd-330-cr 2 Vial Type: UNK
Injection from this wial: 1 of 1 Volume: 10,0 ul

Sample Description: reprosilhex:ipa%0:10 0,5ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

(&)

Abaorbance
=
s
=}
s

nrﬂn_é____#,auL_J

0 10 20 30 40 50 &0 70 80 a0 100

Retention Time (mim)

Acquisition Method: swarup-repro9010

Column Type: RP-18 Developed by: Rudil
Pump A Type: L-7100
Solwvent A:

Solwvent B: Hexan
Sclvent C: EE Sclwvent D: IPA
Method Description: reprosil, Hexan/IPA 90:10, 0,500 mL/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area %
1 72,44 489199 4,478

2 83,31 10439817 95,524
10925016 100,000

1: (S,5,9)-10a; 2: (S,R,S)-10a.
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HPLC chromatogram of crude compound 10a (from allylation without Pd)

Sample MName: sd-381-cr 2 Vial Type: UNK
Injection from this vial: 1 of 1 Volume: 10,0 ul
Sample Description: reprosilhex:ipaS0:10 0,5ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Absorbance (AU)
T |

(=]
-
(=]
(=]
{
|
|

0 10 20 30 40 50 &0 70 a0 a0 100

Retention Time (min)

Acquisition Method: swarup-repro2010

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solvent A:

Solvent B: Hexan
Solvent C: EE Solvent D: IPA
Method Description: reprosil, Hexan/IPA 90:10, 0,500 mL/min

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: ARER
Calculation Method: AREAS%

No. RT Area Area %
1 73,44 10543728 57,305

2 B, 36 TBE5R568 42,695
183599296 100,000

1: (S,5,9)-10a; 2: (S,R,S)-10a.
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Determination of configuration of 7a

HPLC chromatogram of compound 7a (major diastereomer) after hydrogenation
Sample Name: sd-401 2 Vial Type: UNE
Injection from this vial: 1 of 1 Volume: 10,0 ul

Sample Descripticon: silicage HEX:EA 60:40 1ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm

Abaorbance (AU)

I, ,\_'_L
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
0 5 10 15 20 25 30

Retention Time (min)

Acquisition Method: swarup , silica 60:40 30 min

Column Type: RP-18 Developed by: Rudi
Pump A Type: L-7100
Solvent A: Solvent B: Hexan
Solvent C: EE Sclwvent D:

Method Description: silicagel, Hexan/EE 60:40, 1,000 mL/min 20 min

Chrom Type: Fixed WL Chromatogram, 254 nm

Peak Quantitation: ARER
Calculation Method: AREA%

No. RT Area Area %
1 20,07 14208003 100,000
14208003 100,000

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

Sample Name: sd-403 1 Vial Type: UNEK
Injection from this wial: 1 of 1 Volume: 10,0 ul
Sample Description: silicage HEX:EA 60:40 1ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm
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E 1
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0 5 10 15 20 25 30

Retention Time (min)

Acquisition Method: swarup , silica 60:40 60 min

Column Type: RP-18 Develcoped by: Rudi
Pump A Type: L-7100
Sclvent A:

Solvent B: Hexan
Solvent C: EE Solvent D:

Method Description: silicagel, Hexan/EE 60:40, 1,000 mL/min 60 min

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: ARER
Calculation Method: RREAL%

No. RT Area Area %
1 17, 96 2044599 100,000
2044499 100,000

1: (S,S,5)-TFA-Phe-Leu-ProNHPh.
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HPLC chromatogram of authentic TFA-(S)-Phe-(S)-Leu-(S)-ProNHPh from standard peptide coupling
Sample Name: sd-355-p 1 Vial Type: UNEK

Injection from this vial: 1 of 1 Volume: 10,0 ul
Sample Description: silicage HEX:EA 60:40 1ml/min

Chrom Type: Fixed WL Chromatogram, 254 nm
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a 5 10 15 20 25 30
Retention Time (min)

Acquisition Method: swarup

Column Type: RP-18

Pump A Type: L-T7100
Solvent A: Solvent B: Hexan
Sclvent C: EE Solvent D:

Method Description: silicagel, Hexan/EE 60:40, 1,000 mL/min 60 min

, 8ilica €0:40 60 min
Developed by: Rudi

Chrom Type: Fixed WL Chromatogram, 254 nm
Pezk Quantitation: AREA
Calculation Method: ARERS%

No. RT Area Area %
1 17,37 12966679 100,000
12966679 100,000

1: (S,S,5)-TFA-Phe-Leu-ProNHPh.
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HPLC chromatogram of compound 16a
Sample Name: AB312B Vial Type: UNK

Injection from this wvial: 1 of 1 Volume: 10,0 ul
Sample Description:

Chrom Type: Fixed WL Chromatogram, 252 nm

(A1)

Abaorbance

-||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
0 5 10 15 20 25 30 35 40

Retention Time (min)

Beguisition Method: Anton R Hex:1PrOH 9-1 50m

Column Type: RP-18 Developed by: Anton
Pump A Type: L-7100
Solvent A:

Solwvent B: Hexan

Soclvent C: Solwvent D: 1PrCH

Method Description: Repro, Hexan:iPrOH 9:1 -> 7:3 1 mL/min, 60 min
Chrom Type: Fixed WL Chromatogram, 252 nm

Peak Quantitation: RREA

Calculation Method: AREL%

No. ET Area LArea %
1 16,186 505235 2,738
2 20,48 17944566 97,262

18449801 100,000

1: (S,5,9)-16a; 2: (S,R,S)-16a.
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HPLC chromatogram of compound 17

Sample Name: AB313A
Injection from this vial: 1 of 1
Sample Description:

Chrom Type: Fixed WL Chromatogram,

Abhsorbance (AU)

Vial Type: UNK
Volume:

0 5 10 15 20

25 40
Retention Time (min)
Acquisiticon Method: Anton R Hex:iPrOH 9-1 50m
Column Type: RE-18 Developed by: Anton
Pump A Type: L-7100
Sclvent A: Solvent B: Hexan
Solvent C: Solwvent D:
Method Description: Repro, Hexan:iPrOH 9:1 -= 7:3 1 mL/min,
Chrom Type: Fixed WL Chromatogram,
Peak Quantitation: ARER
Calculation Method: RAREA%
No. RT Erea Lrea %
1 15,67 5819900 45,551
2 20,33 5599845 43,089
3 22,79 14763215 11,360
12896060 100,000

1: (S,5,9)-17; 2: (S,R,S)-17; 3: unreacted 12.

S73



HPLC chromatogram of compound 18
Sample Name: AB313B Vial Type: UNE

Injection from this wvial: 1 of 1 Volume: 10,0 ul
Sample Description:

Chrom Type: Fixed WL Chromatogram, 252 nm

Ahaorbance (AT)
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Q 5 10 15 20 25 30 35 40

Retention Time (mim)

Acqguisiticon Method: Anton R Hex:iPrOH 9-1 50m

Column Type: RP-18 Developed by: Anton
Pump A Type: L-7100
Solwvent A:

Solvent B: Hexan

Solvent C: Scolvent D: iPrOH
Method Description: Repro, Hexan:iPrOH %:1 -> 7:3 1 mL/min, 60 min

Chrom Type: Fixed WL Chromatogram, 252 nm
Peak Quantitation: ARER
Calculation Method: ARELS%

No. RT Area Area %
1 14,51 248196 2,246

2 15,13 451155 4,083

3 18,87 103248958 93,670
11048307 100,000

1/2: (S,5,9)-18; 3: (S,R,5)-18.
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HPLC chromatogram of compound 16b
Sample Name: AB315A Vial Type: UNE

Injection from this wial: 1 of 1 Volume: 10,0 ul
Sample Description:

Chrom Type: Fixed WL Chromatogram, 252 nm

(&)

Abaorbance
=
s
=)
(3]

|

0,00 _é______w,__‘_,_uﬁ____ AN r'j
-I|I|I|III|IIIIIIIII|I|I|III|I|III|IIIII|I|III|III|I|I|I|I|I|III|IIIII|I|I|I|I|I|
0 5 10 15 20 25 30 35 40

Retention Time (mim)

Acquisition Method: Anton R Hex:iPrOH 9-1 50m

Column Type: RP-18 Developed by: Anton
Pump A Type: L-7100
Solvent A:

Solvent B: Hexan
Solvent C: Solvent D: 1PrCOH
Method Description: Repro, Hexan:iPrOH 9:1-:7:3 1 mL/min, 60 min

Chrom Type: Fixed WL Chromatogram, 252 nm
Peak Quantitation: ARER
Calculation Method: AREAS

No. RT Area Area %
1 15,81 131772 2,408

2 21,65 5341318 97,592
5473050 100,000

1: (S,5,5)-16b; 2: (S,R,S)-16b.
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HPLC chromatogram of crude compound 19

Sample Name: AB356B roh
Injection from this wvial: 1 of 1
Sample Descripticn:

Vial Type: UNE
Volume: 10,0 ul

Chrom Type: Fixed WL Chromatogram, 252 nm
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45 50 L1
Retention Time (min)

Aeguisition Method: Anton R Hex:iPrOH 5-1 50m
Column Type: RP-18

Pump A Type: L-7100
Sclvent A:
Solvent C:

Method Descripticn: Repro,

Developed by: Anton

Solvent B: Hexan
Solvent D: iPrCOH
Hexan:iPrOH 9:1--7:3 1 mL/min, 60 min

Chrom Type: Fixed WL Chromatogram, 252 nm
Peak Quantitation: ARER
Calculation Method: RRER%

No. RT Area Lrea %
1 19,87 716759 8,219

2 24,95 6022205 69,059

E} 10,99 1981441 22,722
8720405 100,000

1: (5,5,9)-19; 2: (S,R,S)-19; 3: unreacted 14.
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HPLC chromatogram of compound 20
Sample Name: AB353E F1 Vial Type: UNK

Injection from this wvial: 1 of 1 Volume: 10,0 ul
Sample Description:

Chrom Type: Fixed WL Chromatogram, 252 nm

Ahaorbance (AU)

Retention Time (mim)

Acquisition Method: Anton R Hex:iPrOH 9-1 50m

Column Type: RP-18 Developed by: Anton
Pump A Type: L-7100
Solwvent A:

Solvent B: Hexan

Solvent C: Solvent D: 1iPrOH
Method Description: Repro, Hexan:iPrOH 9:1--7:3 1 mL/min, &0 min

Chrom Type: Fixed WL Chromatogram, 252 nm
Peak Quantitation: ARER
Calculation Method: AREA%

No. RT Arean Lres %
1 16,44 40262 0,856

2 18,81 26826 0,570

3 21,95 23707 0,504

4 23,93 4594426 97,660

5 27,51 19266 0,410
4704487 100,000

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